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Virtual Queuing
Designing a service addressing queuing problems at an amusement park
FELIX FRANZÉN
HELENA STENING
Department of Computer Science and Engineering
Chalmers University of Technology

Abstract
Extensive waiting time at amusement parks has proven to be one of the most nega-
tive factors for the guest experience. This master thesis project aims to study how
the user experience of queuing at amusement parks can be improved through be-
coming more meaningful, pleasurable or efficient. The amusement park Liseberg in
Gothenburg, Sweden, is the focus of the thesis project, alongside a Virtual queuing
service. The project is conducted in collaboration with Liseberg AB and The Techno
Creatives.

A thorough design process has been applied to this project. Initially, several re-
search methods and data analysis tools were used to identify problem areas within
the amusement park domain. Subsequently, an ideation phase was conducted to de-
velop potential solutions to the identified problem areas. Finally, a Virtual queuing
service was prototyped, evaluated, and improved through an iterative process.

Utilizing a Research through design approach, the project produced two results: a
set of recommendations highlighting factors to consider when designing a virtual
queuing service for amusement parks, and a prototype of a Virtual queuing service
applied at Liseberg.

Keywords: virtual queues, amusement park, experience-centric service, queuing sys-
tem, Liseberg, ride attractions, waiting time, user experience, service design.
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1
Introduction

Amusement and theme parks is a global, growing, industry that attracts hundreds
of millions of visitors every year (TEA & AECOM, 2015). These parks provide a
thrilling and exciting experience where visitors can ride a multitude of attractions
and have new immersing experiences. However, this is often hindered by extensive
queuing times (Barnes, 2010). This is primarily a problem when visitors try to ride
the different attractions. Waiting times, depending on the season, can range from a
couple of minutes to several hours for the most popular rides. Consequently, the av-
erage visitor rarely has time to experience more than a handful of attractions during
their visit. Thus, making the time spent waiting more pleasurable is an important
goal in order to improve visitors’ satisfaction and perception of the amusement park
service (Davis and Heineke, 1998). The amusement park industry has previously
tried to tackle queuing problems using various solutions. Some use operational tac-
tics that reduce actual waiting times, and others try to influence visitors’ perception
of waiting time.

1.1 Business stakeholders
This thesis has been written following a design project done in collaboration with two
external business stakeholders, Liseberg, and The Techno Creatives. Liseberg is Swe-
den’s most visited amusement park. The Techno Creatives is a product development
firm based in Gothenburg, developing solutions for the automotive-, transportation-,
financial-, and medical industries. Liseberg and The Techno Creatives have previ-
ously collaborated in the creation of a virtual reality experience for a new roller
coaster, Valkyria (The Techno Creatives, n.d.). Furthermore, the guests of Liseberg
were also regarded as a stakeholders in this thesis project, since they were the focus
point of the research, and also the group most affected by the project outcome.

1.2 Aim
The aim of this project is two-fold. The first aim has been to explore how the user
experience of queuing at amusement parks, in general and specifically at Liseberg,
can be improved through becoming more meaningful, pleasurable or efficient. The
general experience of queuing at amusement parks has been explored to generate a
holistic understanding of the problems, opportunities and factors influencing guests’
and employees’ experiences. The second aim has been to develop a solution based
on insights acquired by exploring the domain, along with a high-fidelity prototype.

1



1. Introduction

Following a number of design activities, the solution chosen was that of virtual
queuing. This means that the research question, initially focusing on exploring
general important factors of developing solutions to improve the user experience
while queuing, has been adapted to fit the specific solution chosen in the project.
It is important to note that the selected solution only represents one specific way
of approaching the domain, hence only solves a subset of the identified problems.
Lastly, the project’s purpose has also been to develop a high-fidelity prototype of
the solution, intended to be communicated to the project’s stakeholders.

1.3 Research question
The research question that was created and explored in this project is:

"What factors are important to consider when designing a virtual queuing service
in order to improve the user experience of queuing at an amusement park?"

1.4 Delimitations
• This thesis project focuses mainly on amusement parks. However, there is a

possibility that initial research regarding waiting time and queuing may be
conducted in other experience-centric services.

• This thesis project focuses on queuing systems. Other parts of experiences re-
lated to amusement parks will not be considered unless they affect the queuing
system in any way.

• This thesis projects research and result is limited to the domain of interaction-
and service design. Solutions related to areas such as business, marketing and
logistics will not be focused on.

1.5 Disposition
This project report is structured chronologically and describes the phases of the
thesis work in their order of occurrence. It aims to guide the readers through the
project and create an understanding of the applied methods and the decision making,
leading towards the project results. The report is divided into the following chapters:

1. Introduction. This chapter introduces the thesis project and its aim, project
deliverables and a brief background together with the research question.

2. Background. In this chapter, the reader is presented with background informa-
tion regarding the domains of amusement parks and queuing together with existing
solutions and previous work.

3. Theory. Described in this chapter are the different theories and models relevant
for creating an understanding of the project domain. Also, an introduction to pre-

2



1. Introduction

vious research can be found here.

4. Methods. In this chapter, different design approaches and methods used in the
project for research, ideation, prototyping and evaluation are described.

5. Planning. Here, information regarding when and how to apply the different
methods of the previous chapter is presented.

6. Process. Described in this chapter is the complete project process, including the
pre-study, user research, stakeholder research, synthesizing conducted research and
ideation together with multiple concept development phases and evaluation phases.

7. Results. In this chapter, the reader is presented with the project results.

8. Discussion. The project, the methodologies, the process of applying the methods
and the results are discussed within this chapter.

9. Conclusion. This chapter aims to answer the research question and summarize
the results of the project work and the project members conclusions about the sub-
ject.

Bibliography. Presents a list of the sources referenced throughout the report.

Appendices. In the last section, appendices such as interview scripts, initial concepts
and other research is presented.
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2
Background

This chapter introduces background information regarding the problem domain;
amusement parks and queuing experiences. Also, it presents common solutions of
queuing systems in amusement parks that are used today.

2.1 Amusement parks
"Amusement park", or "theme park", is defined as “a large permanent area for public
entertainment, with entertaining activities and big machines to ride on or play games
on, restaurants, etc., sometimes all connected with a single subject” (Cambridge
University Press, 2018a). In recent years, the global attendance for the 25 biggest
amusement- and theme parks has steadily increased by approximately 4 - 5.5%
every year. The top 20 parks in Europe, Middle East and Africa (EMEA) have
experienced positive growth as well. Sweden’s biggest amusement park, Liseberg,
has continuously kept a seventh-place spot among the top 20 biggest parks in EMEA,
also showing a positive growth in attendance (TEA & AECOM, 2013, 2014, 2015,
2016). Amusement parks are hedonic services, meaning that they focus primarily on
satisfying guests’ self-fulfillment values and being pleasurable to experience, rather
than providing utilitarian benefits (Heijden, 2004).

2.1.1 Liseberg
The target domain of this thesis is Liseberg, an amusement park located in Gothen-
burg, Sweden. Liseberg opened in 1923 and is today Sweden’s most visited tourist
attraction, hosting over 3 million visitors each year (Liseberg, 2017). As of 2018,
the amusement park has 42 ride- and experience attractions together with games,
dance courts and restaurants. The attractions cover various target groups, from the
playgrounds Kaninlandet (The Bunny Land) and Barnens Paradis (Childrens’ Par-
adise) for young children, to challenging attractions such as AtmosFear and Helix.
The amusement park has its peak season during summer, but also hosts a market
during Christmas and Halloween (Liseberg, 2017).

2.2 Queuing
Queuing is a phenomena appearing when people await their turn to be attended or
processed (Oxford Dictionary, 2018), often in a line or sequence waiting for some-
thing (Cambridge University Press, 2018b). Lines can take different forms depending
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on what system is used, culture, queuing area or behaviour of people participating.
Some of the established queuing forms are Structured lines; leading to one or multi-
ple servers, Number assignment systems; where arriving costumers receive a number
or Targeted admission times; where reservations are made prior to arrival (Norman,
2008)

Although shorter waiting time is often desired, there are contexts in which appro-
priate waiting is something to strive for. A customer survey at an amusement park
revealed that low waiting times had a negative impact on customer satisfaction.
Results from another survey indicated that as long as the number of rides a visitor
had time to experience is higher than a certain threshold, additional rides provided
a low improvement in customer satisfaction (Ahmadi, 1997).

2.3 Existing solutions and previous work
Several amusement parks have deployed products, services and strategies to combat
excessive waiting times at their facilities. Some examples of these are presented
below.

2.3.1 Reducing queue length
There have been efforts by amusement parks to shorten waiting times by providing
guests with the possibility to skip long lines. One popular way to do this is to
give guests the ability to use a secondary fast lane that bypass the ordinary queue.
Such systems have been implemented at Disney resorts with the Disney FastPass+
and at Liseberg with the Express-Pass. The Disney FastPass+ (Disney, n.d.) is
included in the theme park’s admission, and allow the guests to select one to three
experiences they would like to visit. The guests are given a time slot when they
gain access to the experience’s FastPass+ lane. An identical approach is provided
by the Liseberg Express-Pass (Liseberg, 2018a), where customers who purchase ride
admission online, before their visit, are able to book Express-Pass on three roller
coasters, by pre-selecting time slots during their purchase.

2.3.2 Virtual queuing
Amusement parks around the world have introduced various digital queuing man-
agement systems, allowing visitors to stand in virtual queues. The theme park
Legoland Windsor has since 2008 used a system allowing guests to digitally stand in
line for some rides, while spending time in other parts of the park. The guests use
a specific ride reservation device or a mobile application for this feature (Legoland
UK, 2018). Universal Orlando introduced a new virtual queuing system early 2017,
called TapuTapu, where guests receive a wristband to tap on certain stations placed
outside the attractions. Tapping into this station would place the guest in a virtual
queue, notifying them when it is time to return to the attraction for the ride (Niels,
2017). This types of solutions free the guests from standing in a physical queue and
allow them to visit other parts of the park, enjoying other attractions or activities.
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2.3.3 Making waiting meaningful
Distracting the visitor can be an effective way to reduce the perceived time spent
queuing (Maister, 1984; Norman, 2008). When Liseberg opened their new roller
coaster Helix in 2014, they expected extensive queue times. In order to entertain
guests and provide them with a pleasant queuing experience, they turned to gami-
fication. The Helix Game (Byström, 2015; Liseberg, 2018b) is an iOS- and Android
smartphone application that allows guests in the queue to Helix to compete with
each other in short mini-games. The Helix game is centered around short game
rounds. Every 15 minutes a code is presented on monitors situated around the
queue area. By entering the code into the application, the guests join the current
round. Players play a series of 5 randomized mini-games (out of 10 total), each 12
seconds long, and try to collect as many points as possible. At the end of the game
round, the player with the most points in one series is awarded the win (Byström,
2015). As an added bonus, the winner earns an Express-Pass (Liseberg, 2018a)
they can use to skip the line the next time they ride the attraction. The app also
provides visitors with the ability to register their rides with Helix in order to win
achievements (Liseberg, 2018b). The Helix Game was perceived as a success, with
1.7 million game rounds being played as of October 2015 (Byström, 2015). Dis-
ney has also used video games to entertain people stuck in queues. Barnes (2010)
describes how one of Disney’s attractions, Space Mountain, has a large number of
stations that keep guests distracted with simple games. Players are challenged to
complete different tasks, such as clearing a runway of asteroids.
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3
Theory

This chapter presents theories and models relevant to this thesis, specifically theories
of experiences and experience-centric services. Also, this chapter presents research
around the domain of waiting times and virtual queuing.

3.1 User experience
Norman and Nielsen (2018) summarize that the user experience (UX) is a person’s
complete interaction with a company, and its service and products. A more detailed
description is provided by Hartson and Pyla (2016, p. 16), who suggest that the
scope of UX encompasses:

• effects experienced due to usability factors.
• effects experienced due to usefulness factors.
• effects experienced due to emotional impact factors.

A product or service with an excellent user experience meets the needs of its end-
user, is perceived as meaningful, memorable and provides positive emotions on use
(Norman and Nielsen, 2018; Hartson and Pyla, 2016). It is important to consider
that the experience ultimately is a result of more than the product or service itself.
Branding, and the values and identity of the company that provides the product
or service, influence the user’s perception and subsequent experience (Hartson and
Pyla, 2016).

It can be argued whether an experience can be purposely designed. An experience
is always subjective to the individual having it. A designer can try to create an
experience by shaping the presentation and behavior of a design (Cooper, 2014), but
the final experience is a product of an individual’s personal, subjective, interaction
with a design in a particular context (Hartson and Pyla, 2016).

3.2 Designing for experiences
In order to create a high-quality user experience, a designer should consider what,
why and how products and services evoke emotions (Jordan, 2005; Norman, 2004).
Below, three models are presented. Each highlights different relationships between
emotions and products and services, important to consider when designing experi-
ences.
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3.2.1 Jordan’s four pleasures

Traditionally, the field of Human Factors has primarily concerned itself with making
products easier to use through an improvement of usability factors (Jordan, 2005).
Jordan (2005) argues that it is problematic that the usability centered approach
ignores the complex user-product relationship that exists in real-life, and only views
products as tools used to accomplish tasks.

Based on this viewpoint, Jordan (2005) suggest that a pleasure-based approach can
inspire a more holistic view of the user and their relationship to a product. Using
this approach, a design can be judged on features other than performance and ability
to facilitate task completion. In the context of products, “pleasure” is described as
the “emotional, hedonic and practical benefits associated with products” (Jordan,
2005, p. 11). Jordan presents a “four pleasure”-framework, a contextualization of
the four pleasure model proposed by Lionel Tiger into the realm of product design.
The framework’s intention is to be a tool used by designers to approach experience
design in a systematic way. Below, the four pleasures presented and exemplified by
Jordan (2005) are described.

Physio pleasures
Physio pleasures are a set of pleasures derived from a person’s sensory organs and
feelings of sensual pleasure. Designing for physio pleasures entails considerations
of the product’s visual, auditory, haptic and olfactory properties. For example, the
smell of a new piece of furniture influences how pleasurable the user perceives it to be.

Socio pleasures
Socio pleasures are elicited from relationships with friends, family, and society as a
whole. Products are judged and valued according to their ability to avoid discomfort
in these relationships and how well they facilitate social interaction. For example,
products can be a reason for social gatherings, be talking points, or indicate to oth-
ers that the user is a member of a particular social group.

Psycho pleasures
Psycho pleasures refer to people’s emotional and cognitive reactions to a specific
product. Psycho pleasures concern a product’s cognitive demands and the emo-
tional reactions elicited when experiencing it. An important factor is the product’s
ability to enable task completion. Jordan (2005) highlights that a product’s usabil-
ity affects its perceived psycho pleasure.

Ideo pleasures
Ideo pleasures are related to the identity, values, and beliefs a product exhibit. As an
example, Jordan (2005) describes that a product made from biodegradable material
embodies environmentally friendly values, which can make the product generate
positive ideo-pleasure if the person using it is concerned with sustainability and the
environment.
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3.2.2 Desmet’s multilayered model of product emotions
Desmet presents a theoretical basis and conceptual model for the process behind the
emotional responses a user has when experiencing a product (Desmet and Hekkert,
2002; Desmet, 2003). The model’s theoretical background is the cognitive, func-
tional, view of emotions, which suggest that all emotional responses are a conse-
quence of an individual’s appraisal of a situation. Emotions are the result of an
assessment of whether a situation is harmful or beneficial for the individual. It is
the individual’s perceived meaning of an event that is responsible for the resulting
emotion (Desmet, 2003). An overview of the model is visualized in figure 3.1. Con-
cern refers to the users and their goals, attitudes (what they like or dislike) and
standards (how they expect the world to be and people to act). Product represents
the product as an object (the product as such), agent (its potential to cause or
contribute to an event) or event (referencing past events as well as future ownership
or use of the product). When experiencing a product, the user creates an appraisal
of how beneficial or harmful the product is to their concern, which in turn results
in surprise-, instrumental-, aesthetic-, social- or interest emotions (Desmet, 2003).

Figure 3.1: Overview of the main components included in Desmet’s multilayered
model of product emotions (Desmet, 2003, p. 5)

3.2.3 Norman’s emotional design
In the book "Emotional Design", Norman (2004) suggests that affect plays an im-
portant role in a person’s perception of a product. Products that generate positive
emotions are perceived as easier to use, and mistakes are more easily forgotten (Nor-
man, 2004).

Norman continues by presenting a cognitive and emotional system that describes
different levels of processing in the brain. It consists of three levels, visceral, behav-
ioral, reflective. These guide our thoughts and behavior by competing, cooperating
and modulating each other. In turn, they help form negative and positive effects.
The levels are briefly summarized below. The visceral level regards processes that

11



3. Theory

make rapid, pre-thought assessments of sensory information. The behavioral level
relates to processes that control behavior. Finally, the reflective level concerns re-
flection, contemplation and self-identity. This system poses some implications for
design, as a person’s perception of a product is created by experiencing it on all three
levels simultaneously. Norman describes the relationship between products and the
three levels through a set of design requirements. As the visceral level considers
evaluations of sensory information, designing for this levels relates to a product’s
physical characteristics and its first impression. The behavioral level concerns us-
age of a product, particularly performance and usability. Reflective design is about
...the rationalization and intellectualization of a product" (Norman, 2004, p. 5). It
requires considerations about the personal meaning we attribute to the product, the
memories it evokes, and how it communicates our self-image to other people.

3.3 Experience-centric services
An experience-centric service is defined as a service where the customer experience
is at the core of the business offer, designed proactively in order to develop original
services (Voss, Roth and Chase, 2008). Services with the user experience in focus
are often characterized by creating emotional, memorable and personal connections
with the customers, by building appealing, involving and immersive environments
(Pullman and Gross 2004).

Hedonic user experience is described in a similar way, focusing on pleasure, enjoy-
ment, excitement, and fun through the use of technologies (Stelmaszewska, Fields
and Blandford, 2004). It is argued to be part of the traditional principles of us-
ability as a shift in focus is stressing other aspects of user experience than merely
goal-directed activities or instrumental experiences.

Zomerdijk and Voss (2010) developed six propositions to use in experience-centric
services: The design of experience-centric services involves:

1. Designing a series of service encounters and cues.
2. Sensory design.
3. Requiring front-line employees to engage with customers.
4. Paying attention to the dramatic structure of events.
5. Managing the presence of fellow customers.
6. Closely coupling backstage employees to the front stage experience.

3.4 Waiting times
First impressions help customers form expectations of a service, and subsequently
color their perception of it (Davis and Heineke, 1998; Maister, 1984). Waiting and
queuing is often one of the first activities for a visitor interacting with a service.
Thus, it is an important aspect to consider this experience in order to provide cus-
tomer satisfaction (Davis and Heineke, 1994; Davis and Heineke, 1998). Service
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providers can try to increase satisfaction by either improving the performance of
the service to decrease actual waiting time or by manipulating customers’ perceived
waiting time (Davis and Heineke, 1994).

Previous research indicates that perceived waiting time is an important factor that
influences satisfaction (Davis and Heineke, 1998). Note that the perceived time can
be different than the actual, objective, time. Customers’ expectations, state of mind,
and the context of the waiting can affect time perception (Davis and Heineke, 1998;
Tom and Lucey, 1997). Furthermore, the actual waiting time is often overestimated;
people believe that they wait longer than they actually do (Tom and Lucey, 1997).

Katz et. al. (1991) studied how customers at a bank perceived waiting under dif-
ferent conditions. The study found a correlation between an increase in perceived
waiting time and a decrease in customer satisfaction. The results also suggest that
distractions increase customer satisfaction by making the waiting more interesting,
although the distraction had no effect on perceived waiting time. Similar results were
found by Tom and Lucey (1997), who found that a decreased perceived waiting time
increased the customers’ satisfaction with personnel at a supermarket. However, an
increase in perceived waiting time did not influence the customers’ satisfaction with
the supermarket itself. The authors suggest that the personnel and supermarket
might be regarded as two separate entities by customers.

3.4.1 Norman’s principles of waiting lines
Norman (2008) presents a series of principles for waiting lines. They build upon
guidelines previously presented by Maister (1984) but are updated in light of modern
research. By adopting these, the waiting experience can become more pleasurable.
A summary of the eight principles, as described by Norman (2008), are described
below.

Emotions dominate. The emotions people experience while waiting influence the
experience itself, as well as how it is remembered afterward. Positive moods make
people more forgiving and able to accept the service’s shortcomings.

Eliminate confusion: provide a conceptual model, feedback and explanation. The
waiting lines and its surrounding environment should provide clear information that
guides queuing behavior. "Where do you start?", "how long will it take?" and "what
is to be expected?" are some of the questions that should be easy to answer. It is
essential to reduce feelings of uncertainty since it might create negative emotions.
Visitors should be thoroughly informed and receive feedback when their waiting
time changes.

The wait must be appropriate. People should know why they endure waiting, agree
that the wait cannot be avoided, and understand the cause of its duration. The
conceptual model presented in the previous principle is important since it will help
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people to understand the underlying processes dictating their waiting time.

Set expectations, then meet or exceed them. It is important to manage people’s ex-
pectations to create a pleasant waiting experience. The service should give people
information and feedback to make sure their expectations are grounded in reality. If
an estimate of waiting time is provided, Norman (2008) describes that it is beneficial
to communicate the upper bound of the estimate to give people a positive surprise
if it is met or exceeded.

Keep people occupied: filled time passes more quickly than unfilled time. Context
affects the perceived time and distance of waiting. Time consisting of events are
perceived as passing quicker than time without events. However, the inverse is true
when remembering a previous experience of waiting. The same effect is also similar
in relation to distance, where filled space is perceived as longer than an unfilled space.

Be fair. Strong negative emotions might be triggered if the waiting is perceived
as unfair. If other people have, or force themselves into, an unfair advantage, the
negative emotional state can be more detrimental to the waiting experience than
having to wait for a longer time than expected.

End strong, start strong. The serial position effect indicates that the start and end
of an experience are the most important in determining how it is remembered. The
start helps set expectations influencing the entire experience, and the end is the part
most easily remembered.

Memory of an event is more important than the experience. Since the recollection
of previous experiences control people’s future behavior, it is crucial to make sure
that the experience is remembered as positive.

Norman (2008) continues by providing examples of design solutions that help allevi-
ate the problem with waiting. Apart from creating more optimal queuing systems,
designing for the eight principle (Memory of an event is more important than the
experience), can often be beneficial. Creating positive events in the queue, such
as a Disney character appearing in the queue at Disney Theme parks, can make
visitors remember their visit more fondly. The positive memory of the character
will be remembered to a greater detail than the long waiting time. Furthermore, by
making sure that the events at the end of the queue are positive, the visitor is more
likely to feel the waiting time being worth the effort of queuing. The experience of
waiting can also be manipulated using distractions, such as providing guests access
to magazines or televisions to occupy their time.

3.5 Virtual queuing
In order to free up amusement park guests from physically standing in lines, Uni-
versal Orlando did a test release of a virtual queuing system, TapuTapu, for some
of their ride attractions (Niels, 2017). Park guests could tap their wristbands on
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physical installations in order to claim a virtual queuing spot. The system had
several implications, which Niels (2017) argues will be problems other amusement
parks will face, when implementing virtual queuing systems. In the specific case
of the TapuTapu release, the virtual queues became long, reaching up to six hours,
while guests were not able to join other queues requiring the use of their TapuTapu
wristbands as they waited in virtual queues.

Niels (2017) express the need for real-time ride capacity data in order to successfully
allocate virtual queuing spots to attractions. Additionally, he expresses the need for
clear communication regarding waiting times for both physical queues and virtual
queues. Lastly, he mentions the importance of guiding the guest in understanding
the commitment of attending a virtual queue, as in this case the guests were not able
to queue for many of the other attractions, virtually or physically, when attending
one virtual queue.

Lemaster (2015) studied guest attitude towards virtual queues and other line bypass-
ing systems. Among the researched parks, it became clear that there was commonly
a low participation of guests using the provided systems, as there was only one park
where the majority of the guests utilized the system. The main reasons, according to
Lemaster (2015), was that guests either did not want to pay extra for accessing the
service or did not know about its existence. Additionally, he underlines the issues
of guests not knowing how to fully utilize the provided bypass systems and the lack
of flexibility in time attendance once a guest join a virtual queue.

A study regarding how virtual queuing systems and other bypassing line systems
at amusement parks affected the guest satisfaction and perceived fairness was made
by Lutz (2007). Through a survey-based research, she came to the conclusion that
guests utilizing such systems express a satisfaction increase, compared to the guests
not using the system. Also, it became clear that the perceived fairness decreased
for the guests waiting in the physical line compared to the guests utilizing the system.
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4
Methods

This chapter describes different design process approaches, as well as methods used
for research, ideation, prototyping, and evaluation. The order and application of
the processes and methods in this thesis is presented in Chapter 5

4.1 Design approaches
In this section, several design approaches such as Wicked problems, Research through
design, Human-centered design, Goal-directed design and Service design are de-
scribed. The approaches described are combined and used throughout the project,
either fully or partially, depending on the project needs.

4.1.1 Wicked problems
Wicked problems are a “class of social system problems which are ill-formulated,
where the information is confusing, where there are many clients and decision mak-
ers with conflicting values, and where the ramifications in the whole system are thor-
oughly confusing” (C.W. Churchman, 1967, p. B-141). Buchanan (1992) discusses
wicked problems and their relation to design thinking. He highlights that while
the linear design approach, consisting of the phases “problem definition” and subse-
quent “problem solution”, is based on determinate problems, the wicked-problems
approach requires reasoning about problem indeterminacy. Subsequently, Buchanan
(1992) describes that the concept of indeterminacy suggests that design problems,
in reality, have no definitive limits or conditions, since they can be related to any
area of human experience.

4.1.2 Research through design
Research through design is the practice of researching design through the use of
practical design activities (Fallman, 2008; Gaver, 2012). Fallman (2008) describes
that the researcher is involved in an active design process with a clear design re-
search question in mind, rather than being an outside observer.

Gaver (2012) presents and answers to criticism of the practice. For example, critique
brought forth by Forlizzi et al. (2011), and Zimmerman, Stolterman, and Forlizzi
(2010). These authors argue that it is problematic that the process lacks rigor
and clear measurements of successful outcomes (Forlizzi et al. 2011; Zimmerman,
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Stolterman and Forlizzi, 2010). They suggest that protocols, documentation, and
guidelines should be created in order to develop research through design into a valid
process that can produce rigorous theory (Zimmerman, Stolterman and Forlizzi,
2010). Furthermore, design researchers should be able to justify the use of process
rather than using it solely due to familiarity (Zimmerman, Stolterman and Forlizzi,
2010). However, Gaver (2012) suggests that convergence and increased agreement
through standardization could be, what would be contradicting to other sciences,
limiting. He also suggests that design research should not only build on other’s
result and a shared knowledge base, but also rebut, develop variations or create
completely new structures and processes.

4.1.3 Human-centered design
According to ISO Standards (2010), Human-centered design is the practice of creat-
ing usable and useful systems or products, by focusing on human needs and require-
ments. This is done by focusing on effectiveness, efficiency and user satisfaction.
Further, accessibility, sustainability and improving human well-being while devel-
oping systems is also emphasized in the standards. Explained by Giacomin (2014),
human-centered design includes involvements with the product’s or system’s in-
tended user group, where questioning, observing, and other activities are performed
in order to gain insights for the development and evaluation phase.

In addition to involving users, the key principles of Human centered-design involves
understanding and defining user and task requirements, a proper division of jobs
and tasks between the user and the system as well as iterations of design solutions
(Maguire, 2001). Lastly, allowing for multi-disciplinary design teams will also benefit
from the human-centered design process.

4.1.4 Goal-directed design
Goal-directed design (GDD), developed by Alan Cooper, is a process aiming to
address users’ needs whilst also incorporating the business, organizational and tech-
nical considerations in the development of digital products (Cooper, 2014). At the
core of GDD lies the process of understanding user goals.

Goals are based on human motivation and are the "expectation of an end condition"
(Cooper, 2014, p. 14). Cooper (2014) presents that they are separate from tasks
and activities since these only describe the steps conducted to achieve a goal. He
also argues that products built to accommodate user goals are more likely to succeed
than products built only to satisfy business goals (Cooper, 2014).

Cooper (2014) describes and exemplifies three types of models that are important
to consider when designing products: implementation models, representation mod-
els, and mental models. He briefly summarizes the models in the following ways.
Implementation models refer to the representation of the product’s internals, how it
executes its behavior to achieve its purpose. Mental models describe how the user
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of a product perceives the product’s functionality. Represented models are the de-
signer’s representation of the product’s functionality (Cooper, 2014). Cooper (2014)
concludes that designers should strive to create represented models that are close
to the users’ mental models. This will make it easier for users to learn and use the
product, as well as understand how it meets their goals.

A thorough design process is required to create successful products with represented
models that allow users’ to efficiently accomplish their goals (Cooper, 2014). One
such process is Goal-directed design. GDD combines market, user and stakeholder
research methods with user modeling and scenario-based design. The GDD process
includes six steps (figure 4.1) briefly described as:

1. Research: Involves activities such as defining the project scope and perform-
ing initial stakeholder interviews and user research to understand needs and
behaviors.

2. Modeling: The creation of personas and representations of context and work-
flows.

3. Requirements definition: Involves envisioning the ideal user experience and
develop requirements.

4. Design framework: Includes designing the overall structure, its core functions,
information and key path scenarios as well as validation of user scenarios.

5. Design refinement: The creation of detailed design including appearance, be-
havior, visualizations and product behaviors.

6. Design support: Involves design support, throughout implementations and
maintenance.

Figure 4.1: The goal-directed design process (Cooper, 2014, p.23)

4.1.5 Service design
The term Service Design was initially used by Lynn Shostack (1982). She described
it in comparison to products as: “Products are tangible objects that exist in both
time and space; services consist solely of acts or process(es) and exist in time only”
(Lynn Shostack, 1982, p. 49). She emphasizes that a service is intangible and not
something one can own, but rather something possible to experience, create or be
a part of. Additionally, she explains that systems and services often exist in com-
binations, and suggests to look at it with a Molecular modeling approach. Which
means that product and service combinations exist in complex, dynamic and organic
relations where changes in individual entities or in the structure of the entities affect
the whole.
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Shostack also introduces a scale where she maps out the entities, from product-
dominant to service-dominant to visualize that different products/services can lean
towards one side or the other. To exemplify; salt and dog food is in the far left
spectra and hence product-dominant, whereas teaching and nursing are to the far
right, being more service-dominant. In the middle of the scale is the fast food shop,
which represents an example that is a balanced entity equally weighted between a
product and a service.

Sarah Gibbons (2017) talks about the definition of Service design in her article
“Service Design 101”. She describes it as the activity of planning and organizing a
business’s resources (people, props, and processes) in order to directly improve the
employee’s experience, and indirectly, the customer’s experience.”

Additionally, she defines the components of Service design that need to be designed:

1. People: Including users, creators and people indirectly affected by the service.
2. Props: Referring to both digital and physical products, spaces and objects.
3. Processes: All processes, systems and workflows that users, creators, stake-

holders or staff take part in.

Furthermore, Gibbons underlines that Service design includes the, often ignored,
experience for the employees by looking beyond the touch point for the users and
also taking organizational internal processes into account. She argues that these
factors have a great impact on the overall user experience, together with the touch
points for the user.

4.2 The double diamond design process

The Double diamond process (Figure 4.2) is described by the Design Council (2018)
as an illustration of a creative process, mapping out common cross-disciplinary ap-
proaches and processes of creative work. The representation is divided into four
phases in which a project chronologically follows, acting as a road-map for design
projects. These four phases are Discover, Define, Develop and Deliver. The phases
are divided into two iterations, including both a divergent and convergent part,
where the first one (Discover and Define) focuses on the problem itself and the
second one (Develop and Deliver) on the solution. The Design Council also states
that the design process is iterative, and allows for ideas being developed, tested and
refined several times within the Double diamond design process. The following four
definitions are based on a collaboration between the Design Council and Technology
Strategy Board called “Designing methods for developing services”:

Discover. This phase includes gathering knowledge, insights and inspiration around
the domain and the problem. The main objectives are to clearly identify the prob-
lems, the opportunities and needs for the project to consider as well as define poten-
tial solution boundaries. This phase can include research methods involving users
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and stakeholders, trend analysis and quantitative or qualitative research.

Define. The main purpose of this phase is to gather and analyze the findings from
the Discover phase and to boil them down into comprehensive concrete opportuni-
ties. Also, this phase includes defining a clear brief, a problem formulation, agreed
upon by all stakeholders.

Develop. Based on the design brief, in this phase the main objective is to iteratively
explore and develop a product or service idea, in order to test it with users and
refine it.

Deliver. In this phase, the whole concept is tested (usually by launch) in order to
start addressing the identified need and brief, which also requires customer feedback
processes to be established.

Figure 4.2: Double diamond process (British Design Council, 2018)

4.2.1 Variations on the double diamond process

Nessler (2016) describes a redesigned version of the Double diamond, with added
explanation and adjustments. In contradiction to the Design Council’s model, this
model describes the Develop phase as a phase to develop several ideas. Differs does
also the last phase, Deliver, in the sense that it focuses on prototyping and iteratively
defining the multiple ideas into one solution (Figure 4.3). Also, he suggests to create
a How might we (HMW) question, in order to focus the final problem formulation,
the brief, in a concrete sentence.
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Figure 4.3: The redesigned double diamond (Nessler, 2016)

4.3 Research methods
In the following section, techniques and methods used for research in the project are
introduced.

4.3.1 Literature review
Webster and Watson (2002) argue that reviewing relevant literature is an important
part of a research project in order to develop a good foundation for theory and
knowledge development. Wolfswinkel, Furtmueller and Wilderom (2013) suggest a
five steps approach called Grounded theory literature review method, in order to col-
lect and analyze project relevant information. They suggest approaching literature
reviewing with the following steps:

Define. Here, the area of research and criteria for including literature are determined.

Search. The participants search through databases for relevant literature to add to
the project’s data set.

Select. Includes deciding what of the collected literature to filter out or focus on.

Analyze. By highlighting and structuring relevant information that is found while
reading the literature.

Present. This phase includes representing and presenting the gained insights and
analysis.
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4.3.2 Interviews
Hanington and Martin (2012) describes interviewing as a fundamental qualitative
research method, conducted in order to collect participants’ opinions, thoughts, ex-
periences and understandings around the researched topic. During an interview, a
researcher asks a set of questions to a participant, most commonly in person. The
interview can either be structured: where the researcher follows a predetermined set
of questions, semi-structured: allowing for follow-up questions and some deviation
from the prepared set of questions, or unstructured: where the researcher prepares a
set of topics but has no strict script to follow allowing for more of a conversational
approach (Sharp, Rogers & Preece, 2007). Also, interviews can take the form of
group interviews, which are facilitated group discussions.

Hanington and Martin (2012) outlines that interviews can be either exploratory or
designed for rigorous purposes. Interviews can be conducted with either stakehold-
ers or potential users. In both, the researchers should aim for consistency across
interview sessions.

4.3.3 Observations
Observation, as a research method, means to observe and document situations in-
cluding people, environment, objects, interactions and events. The method can
be either unstructured, semi-structured or structured. A structured observation com-
monly includes worksheets, checklists and structured coding (Hanington and Martin,
2012). A semi-structured observation allows detours from the plan and a unstruc-
tured observation is commonly conducted in an early phase of a design project, with
the aim of collecting basic information and generate an understanding around the
domain without any detailed plan (Hanington and Martin, 2012).

4.3.4 User journey mapping
User journey mapping is a research deliverable that visualizes a user’s chronologi-
cal experience with a service or product. It can aid in identifying and evaluating
situations and interactions with a service that needs improvement (Hanington and
Martin, 2012). In the book Universal methods of design, Hanington and Martin
(2012) explain that User journey mapping “tells a story about an individual’s ac-
tions, feelings, perceptions, and frame of mind-including the positive, negative and
natural moments- as he or she interacts with a multi-channel product or service
over time” (Hanington and Martin, 2012, p. 196). The method aims to take the
larger context into account through recordings of the interactions between a user
and the service or product researched. The method is advantageously used in com-
bination with Scenarios and Personas, where the data is based on direct contact
with customers and stakeholders.
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4.3.5 Service blueprint

According to Lynn Shostack (1982), Service blueprints are used to identify problems
and opportunities in existing or new services. Creating a service blueprint involves
diagramming the whole process constituting the service, identifying places where the
system might fail, and establish execution time limits. This includes both events
visible and invisible to customers (Figure 4.4).

Figure 4.4: Shostack’s blueprint for a corner shoeshine, (Lynn Shostack, 1982, p.
134

The Interaction Design Foundation (2018) describes a Service blueprint as an ex-
tension of a Customer journey map, including physical and digital interactions and
several interaction categories expressed in horizontal swim lanes (Figure 4.5).

A Service blueprint aims to assist researchers in understanding or improving an
existing service, designing a new service or gain better knowledge about actors in
a service. This is done through a process consisting of: identifying the process to
research and its customers, analyze the customer’s experience of the service (see
User Journey map), define employees and other actors actions and link the events
in a chronological diagram.
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Figure 4.5: Service blueprint (Interaction Design Foundation, 2018)

4.3.6 The UX curve
Kujala et al. (2011) suggest that methods aiming to research or evaluate user ex-
periences typically focus on short-term and/or first time experiences. According
to them, this is problematic since previous research acknowledges that the user’s
expectations and experiences changes during the course of long-term experience of
a product. Consequently, Kujala et al. (2011) present the UX curve. The method
produces qualitative data about the properties and aspects of a product influencing
long-term user experience. This is done by helping users describe their chronological
experience with a product (Kujala et al., 2011).

The method uses a template consisting of two parts, presented to the participants
in a face-to-face setting (Figure 4.6). The first part is a two-dimensional graph area
where the horizontal axis represents time (from the initial adoption of the product
to present day) and the vertical axis the intensity of experience. A horizontal line
is drawn from the middle of the vertical axis in order to divide it into an upper
positive- and lower negative area. The second part is a writing area where the user
is able to describe why certain changes occurred in the curve. Participants are asked
to describe a usage dimension, such as their overall experience with the product or
its ease of use, by drawing a curve describing how their relationship with the product
has changed from initial adoption to present day. Furthermore, the participants are
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able to use the writing area to describe the changes in the curve.

Figure 4.6: The UX curve (Kujala, et al., 2011, p. 478)

4.3.7 Think-aloud technique

The Think-aloud technique is a qualitative data collection method, often used dur-
ing user or usability testing, allowing participants to verbally express feelings and
thoughts while interacting with a product or system (Hartson and Pyla, 2016). This
technique aims to give the researchers a way to access information that is usually
not available through other evaluation methods. It aims to help the researchers
understand biases, preferences, expectation and what forms the basis for the user’s
action.

4.3.8 Benchmarking

During benchmarking, information about existing products and services are collected
and summarized, in order to gain knowledge about the market, current solutions and
competitors. A typical activity is desktop research where online search engines are
used to receive basic information regarding the research topic from websites, news
articles and other sources. The research includes activities The insights could be
used for inspiration during the ideation phase or to find potential problem areas
where no current solutions yet are introduced (Bohgard et al., 2009).
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4.4 Data analysis methods
In this section, the data analysis methods used in the project are described. These
methods aim to analyze collected information from methods described in Section
4.3 and Section 4.6

4.4.1 The KJ method and affinity diagrams
Hanington and Martin (2012) describes the KJ method, which helps teams exter-
nalize, organize and prioritize ideas and information. Team members are tasked to
write down findings, thoughts and ideas, in the form of statements, on sticky notes.
Notes that share similar problems or intents are then, through a collective effort,
grouped together into themes describing different dimensions of the problem. The
result is an affinity diagram, a representation of the shared knowledge of the problem
domain (Hanington and Martin, 2012). The KJ method is an effective way to reach
group consensus and to prioritize the next actions required in the design process,
even though it can be considered to be a subjective analysis form (Hanington and
Martin, 2012; Spool, 2004).

4.4.2 Insight statements and "How Might We" questions
IDEO presents two coactive methods used to synthesize research findings into in-
sights that can guide the brainstorming process, Insight statements and "How Might
We" questions. IDEO, (2015a) describes that Insight statements are created using
themes of information collected through research. The themes are reformulated as
brief statements that describe the theme’s core content. After creating the state-
ments, the researchers should filter them and discard those that do not relate to the
original design challenge. Subsequently, the Insight statements can act as the base
for "How Might We" questions (IDEO, 2015b). According to IDEO, insights rep-
resents challenges. By rephrasing the challenges as questions that start with "How
might we...", they can be transformed into design opportunities. IDEO presents that
each insight can create several questions, which should then be iteratively refined
until they allow for multiple possible solutions.

4.5 Ideation and representation methods
In this section, the methods used for ideation and representation of concepts, used
throughout the project, are presented.

4.5.1 Brainstorming
Brainstorming was first coined by Alex Faickney Osborn (1953) and is referring to
the process of generating multiple ideas in a group, with a quantity over quality
approach and without any judgment, by targeting a defined problem. He explains
that the participants at a brainstorming session write down or draw ideas, that then
are shared with the group. Participants should aim to come up with ideas that
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are crazy, preferably while also combining several ideas (Mongeau and Morr, 1999).
Kelley and Littman (2001) emphasize the importance of a clearly defined problem
statement, the idea of not allowing any critique during a session and to build on
each other’s ideas in order to create good conditions for an efficient brainstorming.

Several variations of brainstorming exist. For example, Crazy 8 relies on creating
eight distinct ideas in eight minutes. Participants are tasked to create eight sections
on a paper, and then sketch one idea in each section before the time is up (Google,
n.d).

4.5.2 Personas

Personas aim to capture user characteristics, behaviour, opinions and thoughts in a
representative fictive profile, fostering user-centered design in the ideation process
(Hanington and Martin, 2012). Personas are based on data collected from research
and are grounded in behavior patterns, usually presented in a page-long description
provided with a name, photo and key factors as life situation, goals and pain points
related to the domain of research. Personas are used to reach a shared understanding
and empathy for the target user of a design (Cooper, 2014; Harley, 2015).

4.5.3 Sketching

Sketching is a medium to explore, express and communicate design ideas in the early
development phase. Mainly it is used when the focus is still on exploring concepts
rather than details, usually in the form of quick freehand drawing (Pyla & Hartson,
2012). Sketching aims to supports brainstorming, and facilitate discussions within
and outside the design team, with the goal of exploring possibilities for creating
various design ideas.

4.5.4 Prototyping

Prototyping is used to realize and refine design ideas and build concrete design
representations for tests and evaluations. A prototype aims to try out a design
solution, hence need to be easily modified. Usually, it is a simplified system including
less functionality than a version of the real system. Prototypes can vary from pen
and paper prototypes to interactive prototypes that are programmed (Pyla and
Hartson, 2012). The technique of Wizard of Oz is commonly used to complement a
prototype, where the goal is to get participants to believe they are interacting with
a working prototype, but a researcher is acting as a proxy for the system (Hanington
and Martin, 2012). A prototype can vary from low-fidelity to high-fidelity. A low-
fidelity prototype excludes details of look, feel and behavior in order to focus on
structure and hierarchy. A high-fidelity prototype is a detailed digital representation
including a realistic appearance of look, feel and behavior of a product or system
(Pyla & Hartson, 2012).
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4.5.5 Storyboard
A storyboard aims to visualize the interactions between a user and a product or
system, presented in the form of visual frames in a chronological sequence. The
method aims to give the designers and product developers an understanding of
likely scenarios and how the product or service could be used in the real world,
often through hand-drawn images including actors, screens or products, annotations,
dialogues and user actions (Pyla & Hartson, 2012).

4.6 Evaluation methods
In the following section, the evaluation methods used in the project will be intro-
duced.

4.6.1 PUGH matrix
A PUGH matrix, also called Decision-matrix method, is used to evaluate and rank
concepts (Pugh, 1981). A list of criteria or requirements are collected in a weighted
list, together with the different concepts that are under evaluation. The concepts
total sum of points is compared to a reference, the original or current solution. For
each criterion, the concepts are given points depending on if they fulfill it better (1
point), worse (-1 point) or equal (0 points) to the reference.

4.6.2 Usability testing
Jakob Nielsen defines usability as "a quality attribute that assesses how easy user
interfaces are to use" (Nielsen, 2012). Subsequently, he identifies five components
that constitute usability: learnability, efficiency, memorability, errors, and satisfac-
tion. In order to evaluate a design’s ease of use, usability tests can be applied. In
these tests, representative users are asked to perform a series of tasks in the interface
while the researchers observe their progress (Nielsen, 2012). According to Cooper
(2014), usability tests are useful when validating a design’s naming, organization,
first-time use and discoverability, and effectiveness. However, Cooper (2014) also
stresses the fact that usability tests focus on validating the first-time usage, and
it can be difficult and laborious to evaluate how a design’s impact changes over
time. Nielsen (Nielsen, 2000) argues that researchers should limit the number of
participants being usability tested on a single design due to the tests’ diminishing
returns. An increase in participants does not result in a significant increase in novel
insights. He suggests that usability testing is the most efficient and affordable when
performed in several iterations with no more than five users.
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Planning

The project’s process will, on a high level, be based on the double diamond model
(Design Council, 2018). The process will consist of a set of design iterations, meaning
that the phases should be performed multiple times in order to generate a large set
of viable solutions. The four phases that constitute the model, and the choice of
methods in each phase, is presented below. A simple weekly planning is visualized
in figure 5.1.

5.1 Discover

During this phase, research methods such as literature review, initial observations
and interviews with both guests, employees and business stakeholders at Liseberg
will be conducted. Further, benchmarking studies will be conducted in order to
understand current solutions and competitors. A version of User journey mapping
or Service blueprint might be conducted to gain knowledge about the current user
journey when visiting the amusement park.

5.2 Define

The define phase focuses on processing the knowledge, insights and ideas collected
through research. The goal is to converge the collected material into problem state-
ments, used as anchor points from which solutions will be created in future phases
of the process. To do this, the KJ method and affinity diagrams will be used.

5.3 Develop

In this phase both ideation, prototyping and evaluation methods will be conducted.
The ideation methods will include Brainstorming and some evaluation of the early
concepts. For concept development, the methodologies of Sketching, digital Pro-
totyping and Storyboards will be used. Parts of the Goal directed design process,
specifically Design requirements and Design framework can also be used to create
the foundation of the solution’s content and functionality. Finally, evaluations of
the prototypes will be conducted, for example with the method of Usability testing.
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5.4 Deliver
The final phase, deliver, should be conducted once a high-fidelity prototype has been
created. By using evaluation methods specified in section 5.3, data about users’
perceptions of the solution should be analyzed and put into practice by refining the
prototype.

Figure 5.1: The project’s weekly planning

5.5 Ethical considerations
The project will contain research of both Liseberg’s guests and staff. Thus, it is im-
portant to conform to ethical standards in research. Participants that are involved
in interviews, detailed observations and user tests will be informed of the study’s
purpose, give consent before participating and be treated with confidentiality in
both the analysis of the data and the report. Information about individuals will
only be used in the context of research and not presented to stakeholders or in the
report. These goals are in line with the guidelines presented in the Swedish research
councils ethical principles of research (Vetenskapsrådet, 2002). If participants are
under the age of 18 years old, the consent to participate should be given by their
legal guardians. Guests that are a part of larger quantitative and holistic observa-
tions, regarding flows and logistics, might not be asked for consent since no data
regarding the individual guest is recorded. However, the aim in all user studies will
be to receive full consent from all the participants.

The collected data are to be anonymized before stored in any way, hence impossible
to track back to any participating individual or group. The anonymized data are to
be accessible only by the authors before being added into this thesis project report.
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In this chapter, the complete project process is described. Initially, the pre-study
is discussed following three research sections of User research, business stakeholder
research and a summarizing section synthesizing all collected and analyzed research.
Further, the Ideation phase is explained together with the different phases of concept
development and testing.

6.1 Pre-study

In this chapter, initial studies regarding the domain can be found. Methods used
throughout this phase are presented in detail below and includes Literature review,
Benchmarking and previously collected data from Liseberg.

6.1.1 Literature review
A literature study was conducted during the first four weeks of the project. The
result is presented in the chapters 1, 3 and 2 and 4. The goal of the review was to
create a solid theoretical foundation that could be used to further work with and
partly answer the research question. Furthermore, it was used to gain an enhanced
understanding of the domain, relevant theory, and design methodology. Due to the
novelty of the domain, multiple industry and academic resources were investigated to
collect an overview of the current state and challenges of the domain. This included
research into both amusement parks in general, and queuing in particular. Due to
the hedonic focus of amusement parks, papers and books concerning experiences,
emotions, and experience-centric services were researched to gain insight into these
key areas.

6.1.2 Benchmarking
Benchmarking was performed to research, map and analyze current queuing solu-
tions at amusement parks. The aim of the benchmark was to understand and find
patterns among current services. Also, information that could be used later in the
ideation phase was of importance to collect. Information regarding existing services
would act as either inspiration for new solutions, or to identify problem areas that
could be developed further.
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The benchmarking was conducted using the top 20 amusement parks and water
parks in the world (attendance), as well as an additional 17 amusement parks with
guest counts in the same range as Liseberg (TEA/AECOM, 2016). Among the 37
parks, 29 of them used some sort of bypassing queuing service. The complete bench-
marking study can be found in Appendix E, but the most usual systems identified
are summarized below.

Time-slot approaches
12 parks used services were guests book, or receive an assigned time slot during
which they can use a priority queue at an attraction. Depending on the park, these
services were either included in admission or available for purchase before or during
a visit. Usually, the time-slots were available on a subset of attractions at the parks.

Open approaches
14 parks let visitors purchase a pass that allows them to bypass the ordinary queue.
In contrast to the time-slot approaches, these solutions did not require the visitor
to use the priority queue at a specific time. Instead, the passes are usable whenever
the visitor wants throughout the day. Most parks provide passes usable one time
per attraction, while others offer secondary price tiers with passes usable unlimited
times per attraction.

Q bot
At three parks, visitors can purchase access to the proprietary virtual queuing solu-
tion Q bot. The systems let visitors use a small handheld device to reserve a place
in line to an attraction without physically being in the queue. Meaning that they
can experience other areas of the park while standing in a virtual line. The virtual
waiting time is decided by the waiting time of the normal queue. When the waiting
time is over, visitors with the q-bot system are notified and can use a priority queue
to access the attraction. While the virtual waiting time depends on the normal
waiting time, some parks offer price tiers were visitors can pay extra to make the
virtual time be a percentage of the full normal waiting time.

6.1.3 Previously collected data from Liseberg
During several years, Liseberg has been collecting data from guests visiting the
park, through contextual oral surveys and structured interviews. The project team
accessed the data through a web tool provided by Liseberg. The data showed a sig-
nificant increase in the guest intensity during the summer season, and also indicated
that guests were less satisfied with their visit and the queues during the middle of
the summer season, the peak season. During 2017 there was in total 1,110,510 vis-
itors during the peak season, and 621,436 in total during the preseason, which is a
difference of 44 %. Figure 6.1 visualizes the number of visitors at the park during
the summer season 2017. Also, the data showed an uneven distribution of guests
across different weekdays. The total amount of visitors on Saturdays throughout
the summer is more than double the amount of visitors on other, less popular days
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(Figure 6.2). These both findings regarding uneven distribution could be an issue
in regards to fully utilizing the amusement park and optimizing the guests’ visits.

Figure 6.1: The number of visitors per day at Liseberg between 2017-04-22 and
2017-10-26

Figure 6.2: The total number of visitors for each weekday at Liseberg between
2017-04-22 and 2017-10-26
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The collected data also suggests that while general guest time varies, the average
duration spent in the park is higher during peak season than during preseason with
around 30-90 minutes per visit. Additionally, it shows that families are the biggest
group of guests, constituting about 70% of the total amount of visitors throughout
the summer.

During 2016, the average company size was 4.9 persons during the preseason, and
5.11 persons during peak season. During 2017, the company sizes were similar. Dur-
ing preseason that year the average was 4.59 persons per company, and during peak
season the number rose to 4.66 person per company. The research also includes data
regarding where the visitors come from. During 2017 57,30% of preseason guests,
and 32,49% of the peak seasons guests are living within 40km. The same year, the
data shows that 23,63% of preseason guests, and 20,97% of the peak seasons guests,
are living within 50-190km. This means 43,88% of peak seasons guests and 21,73
% of preseason guests are traveling 200 km or more to visit Liseberg. The data
regarding guests would be utilized further in the project through the user research,
specifically when deciding participant samples and how to focus the concept devel-
opment regarding user groups.

There have also been efforts to collect data about the guests’ sentiments towards
the park and its services. Guests were recruited at the park and tasked to fill in a
questionnaire with questions rated using a five-point scale. Queuing is revealed to
be a major problem, especially during peak season. Figure 6.3 shows the percentage
of guests dissatisfied with queues at Liseberg throughout the summer season of 2017
(from April the 17’th to September 25’th 2017). In this case, dissatisfied means that
they rank the experience 1 or 2 on the 5-point scale.

Figure 6.3: Percentage of guests per week ranking the general queuing experience
1 or 2 out of 5 during the summer season 2017

36



6. Process

Furthermore, the data suggest that queuing to attractions was a larger issue than
queuing at the entrance during the summer season 2017. Figure 6.4 shows that, in
general, the percentage of dissatisfied visitors is higher at attractions than at the
entrance.

Figure 6.4: Percentage of guests per week ranking the queuing experience at
attractions (dark blue) and entrance (light blue) 1 or 2 out of 5 during the summer

season 2017

An extensive summary of data regarding demographics from preseason, peak season
and postseason from the past three years can be found in Appendix F.

6.2 User research
This section describes the process of researching amusement park guests, their needs,
and frustrations through interviews. The result of this phase was used to create
Personas and User journey maps.

6.2.1 Contextual interviews
Semi-structured interviews with nine Liseberg visitors were conducted in order to
gain insight into sentiments surrounding the Liseberg experience in general, and
queuing experiences in particular. The semi-structured approach was chosen be-
cause of its combination of structure and flexibility. It allowed the interview to be
centered around a set of questions that explored the domain, while still being open
to explore other problem dimensions further. The questions covered several aspects
of a Liseberg visit. Initially, they focused on the general perception of Liseberg: how
guests visit the park and what they enjoy and dislike. Later, the questions dived
deeper into expectations and experiences of queuing; asking participants about their
sentiments towards waiting times and what they do while waiting. The full set of
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questions can be found in the interview guide in Appendix A.

The nine participants consisted of five males and four females. Their ages ranged
from 9 - 68 years old (M = 31). A total of seven interviews were conducted, meaning
that two of the interviews were done with respondents answering in pairs of two.
The interviews were conducted in the gaming house at Liseberg, which meant that
distractions such as people passing by and noise occurred throughout the interviews.

Initially, participants were introduced to the study and its purpose before answering
a series of introductory question, such as their age and occupation. The interview
then followed an interview guide, regarding general opinions and experiences from
Liseberg and queuing at Liseberg, the guide can be viewed in Appendix A. If neces-
sary, the participants were probed for more information about their answers. The
responses were written down in a notebook and later transcribed into a word pro-
cessor. Each interview was approximately 15 minutes in length.

The responses were processed using the KJ analysis method (Section 4.4.1), shown
in figure 4.4.1. The goal of the analysis was to summarize the collected material and
gain additional insights into the guests’ Liseberg experience. Statements, thoughts,
and experiences appearing in the responses were written down on post-it notes and
then gathered into meaningful groups. The result was a set of themes that describe
different dimensions of the queuing experience at Liseberg. No ranking of the themes
was performed.

Figure 6.5: Conducting KJ Analyis

The result of the KJ analysis is presented below, explaining each of the identified
problem areas.

Queues create negative emotions
Guests feel queues and long waiting times are problematic. This results in several
negative emotions when queuing, such as boredom, uncertainty, restlessness and lack
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of motivation.

Guests accept some queue time depending on the situation
Guests accept a varied amount of queue time depending on the situation and context
of waiting. For example, novelty (e.g a new roller coaster) can increase motivation
to queue for longer.

Perceived monetary value
Guests feel that they waste money if they purchase an expensive ticket and are un-
able to experience attractions due to long queues. Guests strive to get their money’s
worth at Liseberg.

Guests plan their visit to avoid crowds and queues
Guests expect their Liseberg visit to include queuing and waiting. However, they
try to plan their visit beforehand in order to reduce waiting times and avoid crowds.
They make conscious decisions to avoid queues while being at Liseberg. For exam-
ple, some guests are visiting Liseberg before or after peak season. Many guests also
look at queue time estimations, in order to choose attractions with less waiting time.

Queues are physically uncomfortable
Crowding affect the guests negatively. They feel that the lack of space, mainly while
queuing, is problematic since they cannot move freely. Also, the lack of places to
sit/lean can be uncomfortable.

Social interactions are important
Guests think it is important to have other people with them when they queue since
it makes waiting more meaningful.

Keep guests occupied
Guests look at their phone, talk to friends, and more to fill their time while queuing.

Keep children happy
Guests with children feel they need to keep the children in a good mood when
waiting in lines, for example by distracting them from the waiting time.

6.2.2 Supporting interviews
Additional research was done to gather more information about Liseberg guests,
which in conjunction with previous interviews was used in the creation of personas.
The target group was teenagers, due to the lack of responses from this age group
in the previous interview segment. The Semi-structured interview methodology was
chosen for the same reasons as presented in section 6.2.1. The interview guide con-
sisted primarily of the same questions as before, but with a few new questions that
explored motivations and experiences of a Liseberg visit. The full interview script
can be found in Appendix B.
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Five participants were involved, 3 girls and 2 boys aged between 13 - 18 (M = 15.6).
Two of the interviews involved two participants simultaneously, meaning that both
answered questions in the same session. Participants were recruited at Gothenburg’s
city library.

The responses were in line with answers provided in the previous interviews. Thus,
the analysis consisted of relating previously identified themes with the added re-
sponses. All participants expressed that queuing and waiting was the aspect of a
Liseberg visit they disliked the most. A reoccurring theme in the responses was also
the importance of social interaction. The participants visited Liseberg with friends
and family, and described that having fun with other people was one of the most
important parts of the Liseberg experience.

6.2.3 Personas

Utilizing insights from the interviews and demographic data from Liseberg, personas
that model two types of guests were created. The goal with the personas was to
provide brief representations of different Liseberg guests in order to develop User
journey maps.

Figure 6.6: Persona 1, The father Johan
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Figure 6.7: Persona 2, The teenager Lisa

The personas try to capture two different types of users; their goals and frustrations
and motivations. Johan represents parents that arrive at Liseberg accompanied by
their children. Although he wants to enjoy the Liseberg experience, his primary
motivation is to entertain, and spend time with, his children. Since he lives outside
of Gothenburg, he plans his visit before going to Liseberg. Lisa lives in Gothenburg
which means that her visits are mostly spontaneous. She is there with her friends
and values the social interaction highly, but also expects the attractions to provide
fun and excitement (more so than Johan). Creating contrasting personas help to
highlight differences and similarities in the Liseberg experience for different groups
of guests.

The personas were created in order to give the project group a clear user focus for
the whole process of ideation and concept development. Beneficially, the personas
also subconsciously worked as a tool to create a common design language, internally
in the project group but also externally towards stakeholders. The personas were
also created in order to act as a base for future test participant recruitment, as well
as inspiration in the upcoming brainstorming.

6.2.4 User journey mapping
User journey maps, based on the personas and its underlying research, were devel-
oped to represent the current Liseberg experience (Figure 6.8 and 6.9). The journey
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maps visualize the two personas’ experiences visiting Liseberg, including their visit’s
main phases, any actions they take and the motivations behind them, as well as
the thoughts and emotional experience of the visit. Finally, the map also shows the
touch points the personas have with the service, as well as design opportunities for
every phase.

Figure 6.8: The User journey map of persona 1, the father Johan

The maps are based on research, but some assumptions of the user journey had to
be made for the sake of creating valuable representations. The assumptions are pri-
marily related to the phases and actions, and somewhat to motivations. While the
guest research elicited relevant information about thoughts and emotional experi-
ence, the exact order of events occurring during a Liseberg visit for our personas was
not clear through the research. The phases and actions have been decided through a
discussion about the personas and some assumptions of gust behavior. For example,
it was decided that the user journey of the persona 1, the father, should include the
Liseberg website and online ticket booking. The father lives outside of Gothenburg,
which means that it is likely that he plans his visit in advance.
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Figure 6.9: The User journey map of persona 2, the teenager Lisa

The journey maps filled three roles in the design process. First, the process of
creating them helped the researchers form a better understanding of the future
solutions. Secondly, the journey maps were returned to occasionally throughout the
project to the support other design activities such as the brainstorming. Finally,
they were communicated to business stakeholders in order to exemplify and support
discussions about the user research process and its results.

6.3 Stakeholder research
An important part of service design is to consider not only the experience of the
user of a service, but also the employees providing it (Section 4.1.5). Interviews
with Liseberg employees and management team were conducted to research how the
working process at Liseberg operates, as well the employees’ experiences of working
at the park. By understanding both guests’ and employees’ perspectives, a more
holistic view of Liseberg is created.

6.3.1 Liseberg management
To understand Liseberg’s business goals, stakeholder expectations of the project,
and previous efforts to combat queuing, a meeting with Liseberg management was
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performed. Three employees were attending the meeting, the manager of Digital
sales, the manager for entry and tickets and the manager for Attractions and Sales.

The meeting discussed the phase of the project and expectations of both process
and results. The attendees discussed several problem and opportunity areas and
took practical decisions around how to further work together with this project. The
project members recorded notes during the meeting, which were summarized and
collected into categories afterward. The areas of problems and opportunities found
during the meeting are listed below:

Problem areas

• Guests main complaints are about queuing. Surveys performed by Liseberg
states that queuing is one of the largest problems according to their guests.

• Uneven distribution of guests increase waiting times. A few attractions are
over-represented regarding problems with long waiting times, whereas other
attractions at the same given time have short waiting times. Also, there is an
uneven distribution over days and weeks during the summer season.

• Monetary loss due to queuing. Guests that are queuing inside the waiting
areas to ride attractions are unable to consume any other of Liseberg’s other
offerings.

• Guests do not know what possibilities they have when entering the park. Guests
approaching the entrance are unsure about their different alternatives regard-
ing where to buy certain tickets or entrance passes. Also, they are uncertain
about what entrances they are allowed to use if they have earlier purchased
tickets or passes.

Opportunity areas

• Positive consequences of queuing. There are some positive consequences for
the park by having long queues for attractions within the park. As an example,
the rest of the park including restaurants and other entertainment would be
more crowded if people did not have to physically stand in line while waiting
for their turn to ride attractions.

• Queues represent high interest. Longer lines to attractions can indicate popu-
larity or validate its quality and may attract guests even though the waiting
times are long.

Also, additional information about Liseberg’s current systems was collected during
the meeting. Firstly, it became clear that it is only guests booking online that
will receive access to Liseberg’s current Express-Pass system. These guests get the
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opportunity to choose three attractions to use with Express-Pass. The passes are
valid for 30 minutes, and the guests are able to choose a specific time slot for when
to use the pass. Secondly, the project group received information regarding the
time estimation system. It was found that the employees are manually updating
the estimated waiting time for each attraction by entering it in a system, through a
touchpad or a phone call. Lastly, information regarding Liseberg’s user survey was
discussed. It appeared that the only feedback collected about guests impressions of
queues was a question in the survey asking “How satisfied were you with the short
lines today?”

The meeting addressed expectations of project outcome and previous efforts to com-
bat waiting time. Due to Liseberg’s brand and values, the management agreed that
they were not looking for any solutions that include paying extra to skip lines. Fur-
ther, they believed that the solution would be connected to smartphones in some
way, but did not want to forego any conclusions about the project’s outcome. Pre-
vious work to improve the guests’ experience of queuing was also discussed. The
Helix game was viewed as a success due to the number of downloads and played
games. Finally, Liseberg have been in contact with companies selling queue man-
agement solutions, but feels that they are forced to adjust to their systems to a
large extent. Also, the providers did not have established solutions for handling
edge cases, which is unusual expected or unexpected situations requiring special
handling. This is important for Liseberg to support, due to planned or unplanned
attraction breakdowns.

6.3.2 Liseberg employees
Since queuing appears both by the entrance to the amusement park and attractions,
employees working with both entrance, park maintenance and attractions were in-
cluded in the research. Five employees were recruited using a convenience sample.
Ages ranged from 24 - 28 (M = 26). All participants had worked at Liseberg in
the last few years, but in different roles. One had experience as a park host, three
worked on different attractions, and one worked at the entrance. The interviews
were 30 - 60 minutes long.

The interviews used an approach inspired by the UX curve methodology (Section
4.3.6). Initially, the participants were introduced to the project as well as informed
about the purpose of the interview. Then, participants drew a horizontal line on
a whiteboard or paper representing a timeline. They were instructed that the be-
ginning of the line represented them waking up in the morning, and the rightmost
when they get home after work. Participants then described, in chronological order,
the events occurring during a typical work day, while making notes on the time
line where necessary. The participants were probed to describe some events further
using questions from the interview guide (Appendix C). Once the time line was com-
pleted, a second time line was drawn above or below the first one. Participants were
asked to draw a curve representing the emotional experiences of the different tasks
and situations encountered throughout the day, as well as talk about any changes
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in the curve. Their description of the workday informed the creation of the Service
blueprint (Section 4.3.5), while the emotional experience curve highlighted employee
concerns to consider when designing a solution that improves the guest experience.
Responses were noted down in a word processor. Examples of the time lines and
UX curves created by the participants can be found in Appendix D

The collected research was compiled into three documents. The first document
focused on explaining a typical work day for a Liseberg employee, the other two
were a collection of relevant quotes grouped into categories. One presented quotes
related to employees’ experiences, the other quotes related to queuing. The two
collocations are described below.

6.3.2.1 Summary of a work day

The following paragraphs summarize a typical work day, as described by the in-
terview participants and their timeline. Note that the summary has generalized
participants responses to a common description.

Before work
The steps described here are performed by employees at both entrance and attrac-
tion. Employees arrive at Liseberg, change to their uniform then clock in and pick up
their daily schedule. It shows when and where they work that day. The employees
at attraction rotate between different attractions several times a day, while someone
at the entrance is seated at the same counter all day, with breaks now and then.
Some days they receive an estimation of the number of guests, but employees can
often infer how many will be there by checking the current season and day.

Working at an attraction
Attraction personnel arrives at the first attraction specified on their schedule. Be-
fore opening, they perform set-up operations such as controlling the attraction area,
doing a test run of the attraction and adjusting the queuing area.

There’s a varied amount of personnel depending on the attraction. Some attrac-
tions have one employee operating everything, and others can have as many as
seven. (there might be others with more, but that’s the highest amount given in
these interviews).

When there’s multiple staff, a key position is the operator, who’s responsible for
controlling the ride and making sure that everything runs smoothly by looking at
security cameras. There’s usually one employee responsible for checking guests’ tick-
ets, and several employees stationed at the platform, helping visitors get seated in
the attraction. The personnel rotates these positions during their shift. However, an
operator can only rotate with another operator. At the beginning of the day, one of
the employees also needs to adjust the queuing area when more visitors arrive. This
can be a stress factor since the attraction needs to operate as normal with one less
person. In order to start a ride, personnel on the platform signals to the operator
that everything is ready by each pressing a button, the operator then starts the ride
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by also pressing a button.

If a person is individually controlling the attraction, they are responsible for the
whole ride process. When a ride is finished, the employee usually opens the exit
gate. Then, they control tickets and safety regulations (e.g height of riders) of the
next batch of visitors before letting them in. Finally, the employee checks that ev-
eryone is correctly seated before starting the ride by pressing one (single command)
or two (double command) buttons.

Attractions at Liseberg can run into errors. Various incidents can cause attractions
to stand still. Small things can happen every day. It’s the operators’ responsibility
to communicate the error to the visitors by announcing what happened on a P.A
speaker system. In certain cases, visitors need to be evacuated from the ride. Em-
ployees working close to the queue, for example the ones responsible for handling
tickets, also talk to the visitors about what happened and when the ride will start
again. Sometimes the queuing area needs to be emptied if the error is severe and
takes a longer time to fix. In that case, the attraction employees, sometimes together
with park hosts, remove people from the queuing area. The operator always has a
dialog with management to decide if the attraction should close and how long the
delay will be.

The Liseberg attractions have estimates of queue times (in minutes) which are set
by the attraction employees. The most common way to do this is to look at a guide
that shows estimates depending on the length of the queue. Then, the employees
adjust the queue time by changing the value on a touchscreen. Some attractions
require employees to call in their estimates.

At the end of the day, the attraction needs to be closed. Important to note is that
the employees close the entrance to the attraction before the official Liseberg closing
time. This is to account for the people already in the queue. Everyone in the queue
should be able to ride the attraction before it is closed. This process can also be a
stress factor for the employees. If they decide to close the entrance too early, visitors
can become angry that the attraction is standing still when the park is still open,
and if they close it too late, they have to work overtime. Sometimes, people try to
sneak into the queue even after the entrance is closed.

Working at the entrance
Visitors have multiple ways to enter the park. The common way is to go to the en-
trance counters and purchase park admission. Visitors that have purchased tickets
online, or have Lisebergskortet (a pre-paid card that gives entrance admission) are
able to enter Liseberg through the main gates (bypassing the ordinary queue) by
scanning their card or receipt. If visitors demand extra service, for example if they
have an attendant with them or are a bigger group, they can use the guest service
entrance. Visitors can also purchase ride admission and other types of tickets at
counters inside the park.
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At the beginning of their work day, entrance employees pick up extra change and
products (park- and ride admission etc.). They count the products to make sure
that they have the correct number and types, depending on the estimated visitor
count, before transporting everything to the counter specified on their schedule.

There are two employees in each entrance booth, sitting with their back towards each
other and operating an entrance counter on their own. After arriving in the booth,
the employee places the products they collected before where they want them, for
example on a shelf inside the booth. Then, they log in to a software that handles
payments.

When the park opens, guards or the employees working as distributors (handling the
exchange register) open the gates. When a guest arrives at a counter, the employee
uses the payment software to select the product the guest requests. Then, they acti-
vate the card terminal to allow the guest to pay. Finally, they hand out the receipt
and the purchased products. It is the employees’ responsibility to put on and fasten
the ride admission wristband on the person purchasing it in order to prevent abuse.
If the guest has Lisebergskortet (free entrance admission), the employee registers
the card and makes sure the image associated with the card is picturing the correct
person. Employees work at intervals and have breaks and lunch breaks throughout
the day. While away on a break, they rotate their spot with another employee.

At the end of the work day, the employee registers the day’s sales and handles cash.
This process can be stressful if the employee did not have time to do it before the
park closed.

There can be a big difference between visitors that arrive at the counter already de-
cided on what to purchase, and those that don’t know what to buy. Although there
are signs that show visitors information about the different tickets, some visitors
(especially those visiting Liseberg for the first time) had a hard time understanding
them. The employee has to explain to the visitors what the different tickets are, and
also try to match them to the visitors’ needs. A rough estimate was that visitors
that already know what to purchase can complete their purchase in about a minute,
while those that do not can take up to five minutes. One participant described that
about half of the guests are uncertain about their purchase when arriving at the
counter.

6.3.2.2 Insights

This section describes some of the insights directly based on the interview subjects
quotes. Employees expressed that their experience of a work day is affected by the
visitors’ behavior and communication. Encountering complaining, irritated, guests
results in a large dip in the emotional experience curve. On the other hand, guests
that were perceived as more positive than average created a positive experience.
Employees described that negative guests could be a problem at the entrance, when
guests had to stand in line for long before getting into the park and at the attrac-
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tions if the attraction for example breaks down or the lines are slow. Interesting to
note was that while attractions breaking down might be a negative experience for
guests, employees viewed it as positive since they get a chance to relax. Another
positive aspect was the interaction with other employees, for example at the morn-
ing meeting and at lunchtime.

Processing long queues are generally not perceived as stressful for the employees.
They are aware of their optimal work pace and try to keep it to the best of their abil-
ities. Furthermore, the speed with which the queue can be processed is dependant
on factors outside of the entrance and attraction employees control. Attractions
have cycle times, e.g a roller coaster cart departs and a new one arrives, limiting
the throughput, and the entrance employees depend on park hosts directing the
crowd to the counters. However, one employee described that on attractions with
fast throughput, the work tempo can be high which results in stress.

The interviews provided further insight into guests’ queuing behaviors and percep-
tion of queuing at the park.

Complaints
At the entrance, many visitors complain to the personnel about the prices and queu-
ing system. Families with kids are usually the group of guests complaining about
queuing time, appear stressed and want to get into Liseberg quickly. The partici-
pants expressed that as lines grew, guests were perceived as more stressed and the
number of troublesome interactions increased. Finally, the guests also affect how
fast the attractions are running. If guests were fighting in the queue or complaining
about something, the throughput would also be lower.

Choice of a queue at the entrance
If guests see that one counter is free and another has a line, people usually go to
the one with a line because they know this specific counter is open. After doing so,
they still complain that lines are too long. Furthermore, the layout of the current
entrance creates a bottleneck where people stand in long lines at one side of the
entrance, while the other side has open counters without lines. Currently, the park
hosts try to direct people to the free counters.

Express-Pass
Liseberg never intends to break companies of people when seating them in an at-
traction. This means that if a large company is present in the ordinary queue, the
Express-Pass queue might be put on hold. Even so, employees expressed that vis-
itors with Express-Passes rarely complain because they still get to skip the long
waiting time of the ordinary queue. Since guests have to keep track of the time slots
themselves, there are situations were a guest arrives at a later time, but still want
to get in. Employees usually let them in to be nice.
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6.3.3 Service blueprint

The creation of the Service blueprint was based on stakeholder research with the
Liseberg management and Liseberg employees. Together with insights from the guest
research, the key actions of guests and employees were distinguished, connected and
included chronologically, illustrated in figure 6.10 and 6.11. Added was also the
physical evidence for each step and the internal communication which was displayed
as the backstage category. Additionally, the support systems used were also added,
according to the method of Service blueprinting.

The time scope starts with a guest visiting Liseberg’s website and planning her visit
and ends after the first attraction ride at Liseberg. The scope was limited to in-
clude all opportunity and problem areas that were found during the research with
management, guests, and employees. The final blueprint was validated with one of
the Liseberg employees during an interview. According to the interview subject, the
blueprint covered almost all relevant steps and some minor actions were added to
front stage and physical evidence as a result.

The aim of developing this diagram was mainly to reach an understanding of the
current system as well as employee and guest actions and interactions. This can
further be used together with User journey map to localize pain points, organiza-
tional opportunities and work flow improvements. Also, it can act as a document
for concept evaluation, to study if a concept fits in and would improve the current
system.

Figure 6.10: Blueprint part 1, Initial steps for guests planning and arriving at
Liseberg
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Figure 6.11: Blueprint part 2, Later steps for guests visiting Liseberg

6.4 Synthesizing research
The research provided broad, general information about the Liseberg experience from
both guests-, employees- and management perspectives. The next step of the process
was to analyze and summarize the results of the research to create a foundation for
ideation, concept development, and concept evaluation. In order to aid ideation
and development, the research findings were synthesized through a KJ analysis into
a set of focus areas and design opportunities. Furthermore, the research was also
collected in an extensive document translating findings into design principles and
requirements to provide a platform for evaluation.

6.4.1 Focus areas and design opportunities
The aim of this process was to find and define themes summarizing research from
multiple phases, as well as produce one or several problem statements that could
be communicated, discussed and validated with stakeholders. This was done in or-
der to make sure that any solution developed in future phases were relevant to real
business goals.

The initial step of the synthesis process was to conduct a KJ analysis (Section 4.4.1)
of the collected material. The summarized research material, from both literature
review and interviews, were printed out on paper and placed on a table. Themes
that correlated, for example by describing the same part of the problem domain,
were then grouped together. This process was iterated until no more meaningful
groups could be identified, or the notes left could not be placed in existing groups.
Each theme was given a headline that described what it contained. The themes
summarizing the complete research is presented below.

The importance of social interactions
Social interactions, specifically guest to guest, is a big part of people’s motivation
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to visit Liseberg. Furthermore, social interactions between the people at Liseberg,
guest-guest, guest-employee, and employee-employee, affect all involved parties over-
all experience. Positive social interactions improve the Liseberg experience in gen-
eral, and the queuing experience in particular, by creating pleasant moods.

Unfavorable distribution of guests
Some time periods and attractions attract more guests than others. If the distri-
bution of guests over time, as in seasons, months, weeks and weekdays were more
even, the total amount of guests at the park at a given time would be lowered.
If the distribution across attractions would be more even, the waiting lines to the
most popular attractions would be shorter. This would give guests a better queu-
ing experience due to shorter waiting times. It would also provide Liseberg with
increased business opportunities since the guests would have more time to roam the
park rather than be stuck in queues.

Mismanaged expectations
The expectations of the waiting times affect the guests’ experiences during waiting.
Liseberg is unable to provide accurate estimations that creates realistic expectations.
The result is annoyance among guests, as they have to stand in line for longer than
anticipated.

Physical discomfort
Physical discomfort such as lack of space, crowding, and invasion of personal space
affects the guests experience negatively. These problems are often manifested at
peak season where a lot of people visit the park and the lines are long.

Lack of conceptual models
Liseberg is unable to present guests with the correct information at the correct
time. This prevents guests from having a clear conceptual model of how to queue
effectively. The result is longer waiting times and a higher amount of agitated and
annoyed visitors since the operational efficiency is lowered.

Negative emotions as a result of queues
Waiting in line makes some guests bored, and the boredom can turn to anger if their
“invested” time does not give any results, for example if an attraction breaks down.
This is strongly related to the Perceived monetary value theme.

Perceived monetary value
Guests feel that a visit to Liseberg costs a lot of money. The queuing experience at
Liseberg affects the guests’ perceptions and opinions of getting their money’s worth.
Guests feel they waste their invested money by standing around in line without
riding.

The importance of distractions
Guests try to use several tactics to distract themselves to prevent boredom when
waiting, for example, talking to friends or looking at their smartphones. Guests
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explore ways to be occupied.

The themes were used to create a number of Insights statements (Section 4.4.2),
brief sentences that summarize the insights the theme provide. Finally, the Insight
statements were taken as is, combined, or modified, and used as base for multiple
How might we... questions (Section 4.4.2). The intention of these questions is to
provide a clear problem that can be approached during the brainstorming. All In-
sight statements and How Might We questions can be found in Appendix G.

6.4.2 Design principles
This process was performed by collecting all research findings in a single document
and transforming it into design requirements. The goal of this process was to cre-
ate a list of principles for future concept evaluation and potential prioritization of
different concept ideas. Also, the collected principles and requirements could be
translated into general principles in order to build a foundation for answering the
research question.

The creation of the principle and requirement list involved adding all research find-
ings, such as problem or opportunity areas, from both guests-, employees- and man-
agement research into a collected list. These areas, together with a description were
sorted and organized together. Additionally, each of them was translated into a
requirement or a design principle, parts of which is visualized by figure 6.12. A total
of 71 principles were identified, without ranking or prioritization. The principles
were brief statements preceded by "The solution should be able to..." and concerned
employees’ and guests’ queuing related experiences at the entrance and attractions.

Figure 6.12: Screen shot from part of the design principles and requirement list

The complete document of Design principles can be found in Appendix H.

6.5 Ideation
This section presents the ideation phases, where insights from the research were used
to generate a number of design solutions.
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6.5.1 First iteration
In this section, the project’s first iteration of Brainstorming and idea evaluation is
described. The brainstorming sessions were based on some of the How might we
questions created in section 6.4.1. Several questions were used in each of the brain-
storming sessions in order to explore a wide set of ideas, focusing on quantity.

Brainstorming
The project members conducted a Brainstorming session in order to generate ideas
and concepts. Each How might we question was processed for 1-5 minutes and a
set of ideas related to the question were created. Pictures from the brainstorming
sessions can be seen in figure 6.13. In total, the brainstorming session considered
ten How might we questions, which can be found in Appendix G. Some examples
are listed below:

How might we...
• improve the queuing experience by distributing guests through social incen-

tives?
• distribute guest better across park attractions?
• improve the queuing experience by providing information that helps guests

make optimal decisions in regards to queuing?

Figure 6.13: Photos from the ideation process, first iteration

The authors collectively selected five ideas among those generated. These were con-
sidered to have the most potential, both regarding their scope, and ability to solve
problems identified through research. These ideas were the base in the further de-
velopment of more complete concepts, described in the next subsection.

Initial concepts
In order to develop the ideas from the first brainstorming sessions, the prototyping
method Sketching was used. This was chosen to enable exploration of potential
alternatives within the concept, define sub-solutions and to identify potential prob-
lems with the concepts. Also, these were used to communicate the ideas internally
in the project team, and later also for communication externally to business stake-
holders. Each concept was relevant to one or several of the problem dimensions
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identified through synthesis. In general, the concepts either tried to make waiting
meaningful by introducing pleasant distraction at the queues, or tried to make it
easier for guests to plan their visit to avoid queues and waiting time. The sketches
and description of each individual concept can be found in Appendix I.

Stakeholder evaluation
The five concepts, and the research supporting them, were presented to Liseberg
management in order to gather feedback on their relevance and ability to solve
the queuing problem. Each concept were described using a what, why, when/where
structure. The dimensions of research relevant to the concept, and the sketches
were also presented. After the presentation, an open discussion about the research,
concepts, and their validity was held. The sentiment was that none of the concepts,
in their current form, should be developed further. However, some aspects of them
could be modified and further developed into new solutions.

During the evaluation, important problem areas and components with improvement
possibilities that the management faces, were discussed. For example, the data
Liseberg currently collects, and utilizes, is very limited, and not utilized to its full
potential. The guest count information on their website is based on arbitrary esti-
mations without connection to real-world data. Gathering additional information
from an additional internal and external sources, and using it to improve the Lise-
berg-guest communication was therefore seen as one area with large improvement
possibilities. Liseberg also reiterated their goal of updating and improving their
current Express-Pass system, as well as the importance of distributing guests more
effectively across seasons, days and attractions. Several potential solutions were
discussed. For example a virtual queuing system, replacing queues with open wait-
ing areas, "pay-for-what-you-use" services, and wristbands that let visitors pay after
their visit. The discussion was used to guide the upcoming brainstorming.

6.5.2 Second iteration
The second iteration of ideation was based on the input from the stakeholder eval-
uation, and included a similar brainstorming and concept development phase.

Brainstorming
The brainstorming process involved both traditional brainstorming and the method
Crazy 8 (Section 4.5.1). This brainstorming session, conducted by the project mem-
bers, was based on the areas identified during the stakeholder evaluation: virtual
queuing systems, "pay-for-what-you-use" services, and wristbands that let visitors
pay after their visit. Before starting the brainstorming sessions, these areas were
translated into different How might we questions (Section 4.4.2) in order to focus
the brainstorming. Some of the How might we questions used were:

How might we...
• restructure the current Express-Pass system in order to distribute guests across

seasons?
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• collect and present information to help guests make decisions that minimize
their time in queues?

• create a feeling among guests that they get more value out of their money?

Four concept areas generated during the second iteration of brainstorming are pre-
sented below.

Concept area 1: On-demand riding
This concept area aims to distribute guests across seasons by changing the behavior
of the local market. It aims to make guests that spend long days at Liseberg during
peak season, instead have short spontaneous visits during the pre- and postseasons.
By doing so, the number of people in the park, and consequently the overall waiting
times, would be reduced.

The concept area is based on a hypothesis that guests’ general visit time are af-
fected by Liseberg’s current system. Visitors stay long in the park and ride a lot of
attractions to try to get out as much value as possible out of their ride admission
wristband. Solutions targeting this area aims to create an easy way for the local
market to visit Liseberg spontaneously, for shorter visits, and still feel they get good
value from the money spent. Figure 6.14 shows a few variations on how this can be
achieved. The concepts include new pricing models of where guests can book spe-
cific rides during a specific time, buy entrance and attraction package for discounted
prices etc.

Figure 6.14: The concept On demand riding
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Concept area 2: Virtual queues
The concept of virtual queues aims to replace all, or parts, of the physical queues
with a system allowing guests to stand in queues through digital devices, such as
personal smartphones. This would allow guests to free up time from physically
standing in line and fill their time while queuing with other, more meaningful ac-
tivities. This concept has potential to be profitable for Liseberg since freeing guests
from physical lines could increase their consumption at the park.

Figure 6.15 displays some examples of how to conceptualize virtual queues. The
guests should be able to choose between the different attractions, join one of the
queues and be able to see line placement and estimated time left. Moreover, the
concept will need to address the fact that guests usually visit Liseberg in groups,
hence have a system of managing group or family members and handling several
people queuing to different attractions.

Figure 6.15: The concept Virtual queues

Concept area 3: Improved information
This concept area aims to help guests form a better understanding of the differences
in guest intensity and waiting times across seasons, weeks and days by improving the
communication of information from Liseberg to its potential guests. Consequently,
this might lead to an improved distributions of guests, as it would be easier to
identify and avoid high intensity periods of time. Furthermore, providing better in-
formation might also make guests manage their expectations. If they are informed
that their planned visit is a high intensity day, they might be more accepting of
crowds and extensive queues. As figure 6.16 displays, this can be done by visual-
izing different comparisons and suggest alternative visit times based on the guests’
intentions and interests.
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Figure 6.16: The concept Get more out of your visit

Concept area 4: Pay after visit
This concept area is also based on the hypothesis that guests that purchase ride
admission wristbands want to get as much value as possible from their purchased
tickets. This means that they stay longer at the park to try to ride as many attrac-
tions as possible. If guests had the opportunity to only pay for the services they
use during a visit, they might feel less pressure to get their money’s worth. Guests
might have less negative sentiments towards queuing since they do not "lose" money
by standing around not riding. Furthermore, making it simple and cheap to visit
Liseberg and only ride a few attractions might make guests from local markets more
inclined to visit Liseberg during pre- or post season (e,g after a work day). Conse-
quently, they are less likely to visit again during peak season.

One way to implement this is to give guests wristbands used for admission and
payments. Guests can scan the wristband to pay for attractions, wheel of fortunes,
games and other forms of services at the park. At the end of the day, the wristband
is returned to the staff, and the guest pays the accumulated amount. A supporting
app can be used to keep track of how much money is being spent. Figure 6.17
visualize the app part of the service.

Figure 6.17: The concept Pay after visit
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6.6 Concept evaluation and selection

Several methods, all described below, were applied in order to choose which of the
four concepts to move further within the process.

6.6.1 Stakeholder discussion
A new discussion with Liseberg stakeholders was conducted to ensure the concepts
satisfied their business goals. This was especially important since the concepts gen-
erated after the second brainstorm required considerations about business critical
aspects such as payments. The discussion highlighted benefits and challenges with
each concept and guided the final concept selection. All concepts were perceived as
improvements of the current system, however, some would be easier to implement
than others.

Improved information would drastically improve the Liseberg to visitor communi-
cation and can easily be integrated into the current web and application platforms.
In some regards On demand riding and particularly Pay after visit were perceived
as difficult to practically implement since it would require revamping the current
payment model. Finally, Virtual queues had the most positive reception. Liseberg
stakeholders described that it was in line with both their short- and long-term goal
and can be effectively implemented in their existing operations. Due to the implica-
tions of scope with the Pay after visit concept, it was decided to be excluded from
further discussions and evaluation from this point.

6.6.2 Interviews with Liseberg visitors
Due to the wide scope of the previously conducted research, it was considered im-
portant to conduct more concept-specific research with visitors at Liseberg. This
was done to gain an understanding of how the concepts would be met by Liseberg
guests, as well as verify any hypothesis related to the concepts.

A semi-structured interview guide were created to address these matters. The scripts
can be found in Appendix J. The interviews were conducted at Liseberg’s gaming
house with five parents, both male and female. As presented in the interview guide,
the questions were divided by each concept. Among the five participants, two in-
terviews were conducted about On demand riding, two about Virtual queues, and
one about Improved information. Each interview were recorded and lasted 10 - 20
minutes each.To analyze the interviews, the recordings were transcribed into a word
processor. Similar to the analysis of previous interviews, the transcriptions were
then looked over thoroughly and relevant statements were highlighted.

The result was a number of insights related to the concepts validity, and confir-
mations for the various hypothesis the concepts were built on. For example that
guests increase the length of their visits to get their money’s worth, and that they
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value spontaneity over planning their visits. Insights from the interviews guided the
subsequent concept selection.

6.6.3 PUGH-matrix
In order to evaluate the concepts, a PUGH-matrix (Section 4.6.1) was used for the
concepts Improved information, Virtual queues and On demand riding. The previ-
ously developed requirement list (Section 6.4.2) was used as a list of criteria. Before
starting the evaluation, the original 71 principles were looked over. Any principles
deemed unclear or duplicate were reformulated or discarded. The final list of con-
stituted of 53 different requirements. Each criterion was then weighted based on
previous research and how important the project members perceived the criteria to
be. The distributions of weights were slanted upwards, with 28 of the criteria being
ranked as important with a weight of 4 or 5. Figure 6.18 displays a piece of the
evaluation. The full matrix can be found in Appendix K.

To be able to compare the concepts’ validity, each concept was awarded a total
score. The sum of each criterion’s weight multiplied with the concept’s point for
that criteria. The maximum score achievable was 184 points. The results from using
the method was 70 points to Improved information, 72 points to On demand riding
and 65 points to Virtual queues. Since the ranking did not show large differences in
how well the concepts fulfill the criteria, it was decided that none of the concepts
were to be discarded solely because of a lower score.

Figure 6.18: A piece of the PUGH-matrix

6.6.4 Final concept and further delimitations
Taking the collective results from user research (Section 6.2), stakeholder research
(Section 6.3), and concept evaluation (Section 6.6), Virtual queues was selected
as the concept area to move further with. The concept had a high potential to
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positively impact the queuing experience and had the ability to be incorporated in
current attraction operations, while also being defined enough to be completed in the
scope of this thesis project. Although Virtual queues received the lowest amount of
points in the PUGH-matrix (Section 6.6.3), the difference between its and the other
concepts’ scores compared to the total score were only 1% and 2.7% respectively,
which was not seen as significant. Furthermore, the business stakeholders’ feedback
(Section 6.6.1) was regarded as highly important to make sure the selected concept
was in line with short-term and long-term business goals, and could be realistically
implemented at the park. Consequently, their positive reception of Virtual queuing
influenced the selection process in favor of this concept area.

The users’ interaction with the virtual queuing service was not necessarily restrained
to a specific platform. Although the previous visualizations of the concepts focus
on virtual queues accessible through a smartphone application, it was not out of
the question to consider other platforms such as static installations at the park or
a desktop web page. During the discussions with Liseberg stakeholders, it was re-
vealed that Liseberg is working on a new smartphone application for other parts of
the park experience. Because of this, it was decided that the virtual queuing concept
developed in this project could be developed in line with the new application. It is
important to note that the application is ultimately not the only part of the virtual
queuing service. Physical props such as the ride admission wristbands, signage at
the attractions and the wristband scanner managing attraction entrance are also vi-
tal parts of the user’s experience Although the prototyping process described in the
next section primarily concerns the smartphone application, these physical props,
their limitations, and possibilities were considered important when developing and
testing the service.

6.7 Concept development, phase 1
As the concept area was decided, this section continues with describing the methods
conducted in order to develop the concept.

6.7.1 Description of service concept
The specific details of the service were continuously iterated and improved simul-
taneously as the development of the wireframes for the smartphone application.
Before starting the process of designing the smartphone application, decisions and
consideration about several parts of the complete service had to be made. These
are presented below.

The idea and current system of Liseberg’s Express-Pass system was planned to be
kept. The service were supposed to be limited to the ride attractions that currently
have the express pass systems, due to the fact that these attractions already have
a second line system in order for people skipping the regular line. This involves the
following attractions: AeroSpin, AtmosFear, Balder, FlumeRide, Kållerado, Helix,
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Loke, Lisebergbanan and Mechanica.

The virtual queuing system could use the QR code scanners that are already in
place for the Express-Pass system, and would then only require a small change in
the wristband design. All the wristband needed to be printed with a unique QR
code, not only the ones that were pre-ordered or bought online and picked up at
Liseberg. This would be necessary for the virtual queues to be self-sufficient and
operational without an employee. The attraction entrance would work similar to
how the Express-Pass system works today, where the guests scan their wristband
during their given time slot in the QR scanner, and are then let into the attraction
by the machine.

The virtual queue time was decided to be based on the current queuing time, hence
there would be only one line, mixed with people standing in the physical and virtual
line. The idea was to have no limitations in how many guests that could join the
virtual queue, since it would work completely as a regular line. Hence, the expected
waiting time at the attraction and in the mobile application would be the same at
any given time.

Except the updates described below, Liseberg would have to create marketing ma-
terial and information regarding this new service to display on their website and on
social media. Also, its personnel would have to be informed and educated in how
the service and the mobile application works. Except for development and instal-
lations of virtual queuing stationary service points, some other updates inside the
park would also be necessary. This could include switching signs from Express-Pass
to Virtual queuing at the affected ride attractions.

6.7.2 Requirements and framework
A subset of the Goal directed design process (Section 4.1.4) was used to create a
foundation for sketches and prototypes of the virtual queuing application. Specifi-
cally, parts of the methods and process described in Chapter 4 - setting the vision:
scenarios and design requirements and Chapter 5 - Designing the product: frame-
work and refinement were used to guide the initial concept development process.
The following steps were included.

Requirements definition

1. Creating problem and vision statements
2. Developing context scenarios
3. Identifying design requirements

Interaction framework

1. Defining form factor, posture and input methods
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2. Defining functional and data elements
3. Sketching the interaction framework
4. Constructing key path scenarios

6.7.2.1 Requirements definition

The first part of the process was to define design requirements; a description of the
application behavior and how it meets the users’ goals. Initially, a set of problem-
and vision statements were created. These describe the purpose of the design by
presenting the situation that needs changing, and the objective of the design. The
statements should consider both user- and business goals (Cooper, 2014). In this
project, the statements provided a summarized view of the domain research, and set
a clearly defined vision of what problems the virtual queuing service tries to solve.
The following statements were developed.

Problem statement
“During peak season, up to 50% of Liseberg’s guests are dissatisfied with the expe-
rience of queuing to attractions. Guests feel that queuing waste time and prevent
them from getting value for their money, which results in boredom, irritation, and
annoyance. This counteracts the guests’ goal to have an exciting social experience
at Liseberg."

Vision statement
"The design and implementation of a virtual queuing solution will help users to reach
their goal of having an exciting social experience at Liseberg, by allowing them to
replace waiting times with meaningful activities as well as positively influence their
perception of having an efficient visit."

The next step was the construction of a context scenario. Context scenarios present
a persona’s typical interaction with the future product or service (Cooper, 2014).
Following the recommendations by Cooper (2014), this part of the process was not
concerned with specific interaction details. Instead, the scenario described high-
level user actions which captured organizational and environmental considerations,
as well as the persona’s touch points with the service. The result of this phase was
a scenario, presented below, that described how the persona 1. The father Johan,
utilized the virtual queuing system to book a time during a visit with his children.

1. Johan plans his visit by purchasing tickets at Liseberg’s website for him and his
kids a week before the visit. At the end of the checkout, He gets information
of how to unlock the virtual queuing functionality in the app. Johan opens
the Liseberg app and signs into his account.

2. Johan arrives at the park and enters the park through the main entrance. He
goes to the ticket kiosk inside the park and collects ride admission wristbands
for him and his kids.

3. Johan connects the wristbands to the app in order to manage the virtual
queuing for him and his kids
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4. The kids decide on their first attraction but Johan notices that the queue is
very long. Johan is not interested in riding the attraction and he knows his
kids would not be happy standing in line for that long. Johan opens the app
and navigates to the virtual queue functionality, his kids are excited to ride
the attractions and pulls his sleeve to tell him to hurry up.

5. He finds the attraction the children wants to go to. He books a slot at the
attraction for his kids and gets information that they can ride it in an hour.

6. While waiting, Johan and his kids ride another attraction with a very short
line. He continuously checks the app to see how much time is left until their
time is up.

7. He gets notified sometime before the ride is supposed to start, the app also
shows them how to get to the attraction they have booked a time for.

8. Johan finds the attraction together with his kids. There’s a short line to get
in, but it is under 5 minute which neither Johan or the kids finds problematic.

9. They ride the attraction and exit the attraction area
10. Later in the day, Johan and his kids want to ride a new attraction so they

book a spot in the app. The waiting time for the new attraction is 30 minutes.
After 25 minutes he gets a notification that the attraction has broken down,
he opens the notification.

11. The app tells him what happened and that Liseberg is working to correct the
issue. He is also informed that he and his kids are able to book an additional
spot in another attraction since their current attraction has broken down.

Using the context scenario, a series of design requirements were created. On a
broader level, the requirements describe the information and capabilities the per-
sona needs to access in the system to be able to accomplish their goals, as described
in the scenario (Cooper, 2014). These were structured around objects, actions, and
context. An example of a requirement is "Get notified when you or someone in your
company is approaching the end of the virtual queue".

6.7.2.2 Interaction framework

The interaction framework is used to describe the product’s high-level information
organization and functional behavior (Cooper, 2014). The first step of creating the
framework was to define the form factor, posture and input methods of the ap-
plication. The project members determined that the product should be usable on
modern iPhone and Android devices but the prototypes would be designed for an
iPhone 8 running the iOS operating system. The choice of platform was motivated
by practical reasons since the project members only had access to iPhones. Since
the platform are smartphones, the primary input method is the touchscreen. Al-
though the app can possibly be opened and interacted with anywhere and anytime,
the usage context was decided to be visitors already inside the park.

Consequently, a set of functional and data elements were defined. Data elements
are the various objects represented in the application, for example attractions and
users. Functional elements are the operations that can be done or happens in the
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application, for example "Get a push notification when it is 10 minutes left to ride
the attraction". While the previously mentioned design requirements are high-level
descriptions of functionality, presented from the persona’s point of view, data and
functional elements use a system centered language (Cooper, 2014). The result of
the definition process was a collection of information and functionality that should
be available in the application.

With the data and functional elements in mind, the project members developed a
number of sketches visualizing the application’s content and behavior. The sketching
process was primarily a communicative tool, were several variations of the applica-
tion interface were developed in order to collaboratively explore high-level structure
such as navigation and information hierarchy (Figure 6.19). The sketching focused
on solving a primary problem of how the application should enable users to book
and ride attractions together with their friends or family. In order to tackle this
issue, several sub-problems were also confronted. For example, how the users should
add and manage their company of guests in the application, and what could be the
most efficient way for the application to communicate height and age requirements
for attractions. Through several iterations of sketching and discussion, the team
formed a shared understanding of the application’s interface. These sketches were
later developed further into digital prototypes, as described by 6.7.3.

Figure 6.19: Example of visualizations developed when sketching the interaction
framework

Key path scenarios use the language of the interaction framework to describe the
primary, most frequently used interaction the user has with the product. Coop-
ers (2014) suggest that they should be based on context scenarios. Two key path
scenarios were identified in this project.
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• Using the application to create a group of Liseberg guests by scanning each
individual’s ride admission wristband.

• Using the application to book a spot in an attraction’s virtual queue for all
members of the group.

6.7.3 Prototyping: first iteration
The goal of the first iteration of prototyping was to create a functional application
prototype that allowed users to carry out the two key path scenarios identified in
the previous phase. The prototype was then intended to be used in a Usability test
(see Section 6.8) that explored if the key path scenarios could be performed in a
satisfactory manner.

Using the sketches from the previous phase, a digital prototype was developed. Ini-
tially, the digital visualizations were created in the form of wireframes representing
the application’s pages and states through simple monochrome shapes, colors, and
typography. Later, when the core structure of the prototype had been decided, the
basic elements were replaced with a visual style corresponding to Liseberg’s existing
graphic charter. Finally, the prototype content was made interactive, allowing users
to tap elements in the interface to navigate between pages and states. Furthermore,
as a complement to the application, simple paper wristbands with a printed QR-
code were also created to simulate the ride admission wristbands provided at the
park (Figure 6.20). It is worth noting that the application developed in this phase
was limited to the functionality described by the design requirements and interac-
tion framework. Although the application Liseberg currently were developing would
have additional content, the first prototype omitted this functionality in order to
solely focus on interactions relevant to the key path scenarios.

Figure 6.20: Paper wristbands used together with the app during the usability
testing
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Description of the prototype
The first interactive prototype included three flows, the onboarding process, the
booking process and the process of editing company. The onboarding flow shown in
figure 6.21 and 6.22 displays parts of the interaction flow including the process of
signing in and register the wristband of the user and the user’s company.

The first screen the user is presented with is a sign in form with empty input fields.
When the user successfully logs in, they are met with the second page in figure 6.21.
Here, they have two options. They can either scan their wristband and connect it
to the application, or they can continue without and hence miss their opportunity
to use the virtual queuing functionality. When tapping the "Scan" button, they are
presented with page three. Their name is pre-filled and they are now presented with
the choice of scanning their wristbands QR code, or manually type in the number
on their wristband. If the scanner is used, the QR code will be identified as shown
in page number four, and animated down to the input field as in 6.21 page one, and
the number will be automatically added in the input field.

Figure 6.21: Onboarding flow part 1

As all fields are filled in, the "Done" button in the lower right corner is enabled
and the user is able to move forward. Tapping "Done" brings the user back to the
"Your company" page, which now contains additional information about what type
of wristband they have, as well as the possibility to add more people to the company.
This is done by tapping the now visible button "Add person", shown in screenshot
two. If the user decides to add more people they will perform similar tasks as when
connecting their own wristband, with the exception that the name will not be pre-
filled. When at least one person is added to the company, the lower button "Register
without company" changes to "Register Company" and the user is able to finish the
registration process.
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Figure 6.22: Onboarding flow part 2

The second flow that was designed was the process of joining a virtual queue. Which
is the first view the user is presented with when opening the application after regis-
tration, shown in figure 6.23. This screen displays an overview of the virtual queues
and express passes the user or people in their company currently have, as well as
a list of attractions. From this screen, the user is able to tap into one of the at-
tractions. If proceeding with that, the user is presented with page number two.
This page displays information about the selected attraction and an opportunity to
"Book a virtual queue spot", together with the estimated time of waiting. When
deciding to book, the user navigates to page number three, where they can choose
who of the people in their company would want to be a part of the virtual queuing
for this particular ride. All people in the user’s company are pre-selected with the
possibility to be deselected.

When the user decides to book a spot in the virtual queue, they are brought back
to the starting page where the newly added virtual queue appears through an ani-
mation. The new virtual queue is added in the overview of their upcoming rides in
the top of the screen.
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Figure 6.23: Booking flow 1

The last flow that was created was the process of editing the registered company.
This functionality is also reached from the starting page shown as page one in figure
6.24, through the icon in the top right corner. If the user taps this icon, they are
brought to page number two, which displays the people that are currently a part of
their company. Here, the user is able to add more people to the company by tapping
the button "Add person", through a similar flow described in the onboarding process
and shown on page three. People in the company can also be edited or removed
from page two, by tapping on the individual names.

Figure 6.24: Editing company

69



6. Process

6.8 Usability testing

In order to find problems with the interactive prototype of the Virtual queuing con-
cept, a usability test was planned, pilot tested and conducted. This section describes
the planning, execution, and results of the usability test.

6.8.1 Planning
The goal with the usability test was to evaluate the first design for the two key
path scenarios identified in the Interaction framework; Create a group of visitors by
scanning wristband QR codes and book a spot in a virtual queue for an attraction.

In order to capture as many issues as possible, the goal was to recruit a broad set
of participants that represented the user group of Liseberg guests. To accomplish
this, a set of criteria were created. It was decided that the test participants should
consist of at least:

• 1 parent
• 1 person >20 years old from the Gothenburg area
• 1 person that has never been to Liseberg
• 4 people that have been to Liseberg before
• 6 people in total, in order to find as many usability problems as possible while

limiting time spent doing the tests per Nielsen’s suggestion (Section 4.6.2).

In order to ensure the right participant sample, an initial questionnaire was created
to be used at the beginning of the usability test. The questionnaire included ques-
tions regarding age, last time visiting Liseberg, confidence in using smartphones ans
mobile applications as well as how they interpreted the noun "Virtuell Kö" (virtual
queue in Swedish).

An initial information text was created, to be read out loud to the test participants.
This text was created in order to ensure the participants’ agreement of voice record-
ing and emphasized that the test was focusing on evaluating the product and not
the participants’ ability to use it. Also, it emphasized that if the test participants
would feel uncomfortable in any way, hence wanted to stop the test, they should let
the researchers know. Furthermore, it encouraged the participants to use the Think
Aloud technique (Section 4.3.7), in order to capture thoughts and uncertainties dur-
ing the test.

For the test to be as realistic as possible, the tasks were described as scenarios. As
an example, the first scenario after the introduction text was:

"... you also received information that you can download Liseberg’s new
smartphone application to gain access to a virtual queuing service. It allows you to
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stand in line in the app instead of physically to some of the attractions. After
downloading the app, you are presented with this screen"

To complement the test scenarios, follow up questions and encouragements to think
aloud were created to be used throughout the test:

• How would you go about to get started?
• Describe what you see on this screen
• What do you think you can do on this page?
• What would you do on this screen to continue?

A set of issues related to critical parts of the application were set up in order for
the test to provide valuable data. Some of these issues are described below:

Research if the test person understands:
• How to book a spot in a virtual queue
• That it is possible to deselect people in the company that do not want to stand

in a virtual queue
• When the task is completed, e.g. is it clear that AtmosFear has been added

to the list of upcoming rides?

The test locations for the usability tests were decided to be held at different places,
to easily recruit test participants and meet their needs in terms of time and location.
7 People were recruited based on the recruitment criteria list. Unfortunately, one of
the test participants had to cancel hence the requirement of including "One person
under the age of 20 from Gothenburg area" was not reached.

6.8.2 Pilot testing
After the test plan was created, two pilot tests were conducted with people from the
Techno Creative’s office. The participants conducted the test without vital prob-
lems and the majority of the planned test script, and the interactive prototype was
decided to be kept. However, a third scenario was added, in order to include the
functionality of editing groups.

Also, a complementary interview guide was created in order to capture more of the
participants’ thoughts and questions regarding the design of the prototype. The in-
terview guide was applied in a Semi-structured interview (Section 4.3.2), including
questions such as:

• What was hard to understand?
• What was easy to understand?
• Was the app different or similar to your expectations of a virtual queuing ap-

plication?
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The whole questionnaire, testing script, and post-test interview questions can be
found in Appendix L.

6.8.3 Execution and analysis
Six participants, aged 25 - 32 (M = 27), were recruited for the usability test. A
majority of test subjects were students, but the recruits also included a postdoctoral
researcher and a hospital receptionist. Every one of the participants, but one, had
previously been to Liseberg during the summer season. All were confident in their
ability to use smartphones and applications. Finally, all had a basic understanding of
what a virtual queue was, and assumed correctly that it is a queue you do not attend
physically. The tests were conducted one by one, at different locations throughout
Gothenburg, chosen to be as comfortable as possible for the participants. First,
the test participants were asked to fill in the questionnaire and were then given
the introduction text read out to them by one of the researchers. All participants
accepted the voice recording and understood that they were allowed to stop the
test whenever they wanted. After the test, the participants were presented with
the post-interview questions. In total the testing and interviewing were about 30-60
minutes each. For each test, there were two researchers participating, taking turns
to ask follow up questions.
The usability tests were transcribed and interesting quotes and thoughts from the
participants were collected in a text document, grouped by the scenarios they related
to. An overall category was also added, containing quotes not strictly corresponding
to a specific scenario. Then, each group were processed independently using the KJ
analysis method (Section 4.4.1). The themes coming out of the KJ analysis were
translated into a list of insight statements, where each theme corresponded to one
or several insights. A summary of these is found in 6.8.4. Additionally, design
improvement suggestions were developed based on the insights. These suggestions
were created to act as a basis for the second design iteration of the prototype,
presented in 6.9.2.

6.8.4 Results
Below, the identified categories from the KJ Analysis are listed and explained.

Creating a company
During the first task of the test, the participants were asked to register a personal
wristband and the wristband of people in their imaginary company. Some par-
ticipants did not expect to manually provide a name when adding a person to the
company. The scenario for the task described that they had purchased tickets online.
The participants assumed that the person’s name would be filled automatically by
utilizing information from their purchase. One participant hesitated to add the full
name of her imaginary child due to privacy concerns. Some participants preferred
to manually enter the wristband ID rather than allowing the camera to scan the QR
code on the band. One participant suggested that certain words in the prototype
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should be re-phrased to be easier to understand. They also had ideas about using
space on the wristband to guide the user in how the wristband and the application
were supposed to be connected.

Booking
The second task asked participants to join a virtual queue together with their pre-
viously registered company. All participants managed to successfully join a virtual
queue, and understood when they had finished the task. However, some participants
expressed that they would like to choose the ride time themselves, rather than being
provided with a time.

In the tested prototype, the ride time was visualized as a countdown presenting the
time left until they can ride the attraction. Several participants mentioned that
they would prefer a time slot rather than a specific time. This would enable a more
flexible visit. They also expressed that a time slot would make them more accepting
of waiting time at the attraction.

Some participants expressed that it was important for them to keep track of their
ride time to not miss their ride time. Others mentioned that they had no problems
missing a booked virtual queue spot. Some participants also emphasized that it was
important for them to receive clear information about how to enter the attraction
area at their ride time.

One of the main issues encountered during the tests was the two cards displaying
a booked virtual queue spot, and a booked Express Pass time. Participants did
not understand how the cards differentiated, why they displayed different colors, or
which booking they should go to first.

Other issues encountered during this task were; confusion about the order of the list
of attractions, the strange phrasing of the "extend queue time" functionality, and
lack of information about how many queues a user can stand in simultaneously.

Edit company
In the third task, the participants were asked to remove a person from their com-
pany. All participant successfully completed the task, but some had trouble finding
the functionality. These participants expressed that they expected to find the func-
tionality in another place in the app, and that the button lacked affordance. Some
participants were hesitant about removing a person from the company. They ex-
pressed that the action felt too destructive. Instead, they would prefer to just
deselect the person when booking another spot in a virtual queue. Finally, many
participants were confused about the relationship between themselves, persons and
companies. They speculated if they could be part of several companies at the same
time, and wondered who was responsible for managing a company.

General
The participants expressed that they were positive to the Virtual queues concept and
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the functionality the prototype provided. They also expressed that the application
matched their expectations of a virtual queuing service. However, issues regarding
virtual queuing through smartphones appeared throughout the tests and post-test
interviews. Some participants expressed that the amusement park visit could feel
less spontaneous if they had to keep track of ride times while strolling around in
the park. Some participants were also concerned about draining their phone battery
while using the applications. Finally, some expressed that the service might increase
segregation if you have to pay to access it.

The participants believed that families and people with knowledge about smart-
phones would be the most frequent users if the service was accessible at Liseberg.
Also, participants mentioned additional features they would like to see in the app.
For example information about guest intensity, and suggested activities based on
their virtual queue waiting time.

6.9 Concept development, phase 2
Based on the test results, several design changes were made to improve the applica-
tion’s usability. Also, additional input from the business stakeholders was taken into
consideration in the re-design. In this section, these changes are described together
with a description of a new prototype.

6.9.1 Development of service concept
Based on input from the business stakeholders, it was decided to only use one system
for skipping lines. This was done in order to be able to give more capacity to the
virtual queuing system, as well as minimize complexity for the users. This meant
that the Express-Pass system was removed from the service.

After discussions internally in the project group, it was decided that the virtual
queue time would not be based on the physical queue time. Furthermore, the vir-
tual queue would utilize the same number of spots as an attraction as the previous
Express-Pass system. This meant less effect on the regular line and guests not using
the virtual queue, but also fewer spots in the virtual queue for guests to join.

Consequently, this would mean that the virtual line and the physical line would not
have the same time estimations. This was decided to be fair, since the research
suggested that guests accepted longer waiting times if they did not have to stand in
a physical line.

The usage of the Virtual queuing service was not meant to give users advantages in
terms of shortening the waiting time, only the option to not physically stand in the
line. This meant that the virtual queuing time would only be based on the physical
waiting time in the sense that it would never be shorter, even if all the spots for the
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virtual queue would not be full.

This change was done since it was realized that it could be problematic if the phys-
ical line were to be very short at the same time as the virtual line were very long.
Then, the time estimation could say “3 hours”, but the visible line for the people not
using the service would seem very short. This would contradict their mental model
of the length of the waiting time. In turn, this could create irritation and a sense
of unfairness for the visitors not using the service, especially if they are expecting a
short waiting time and are not able to see the long virtual line.

Further, the concept would include an update regarding users personal profile at
Liseberg’s website, including the option to add users length and age. Also, de-
sign elements displaying expected an unexpected breaks were decided to be added
together with push notifications reminding or warning the guests in demanding sit-
uations.

6.9.2 Re-design of prototype
Based on discussions with Liseberg and insights around the new application that is
under development, global navigation and tabs for other features they are planning
on implementing, were added to the prototype.

For the functionality regarding registration, major changes were decided to be im-
plemented based out of insights regarding Lisebergs new application. For example,
the on-boarding flow of register wristbands was moved to a feature accessible from
the home page. After registration, this access point was changed to display the
actual function of joining a virtual queue. This was done in order to access and use
the rest of the application without register for or use the virtual queuing feature.

For the user flow of creating a company, it was decided to also add the functional-
ity of automatically couple the wristbands to the user if they were bought online.
To make it easier to add wristbands manually, the word "scan" was decided to be
switched out and the font of the wristband number to be increased. Also, it was
decided to make it possible for the users to add age and length, in order to prevent
users from booking attractions they were not allowed to ride. In the scenario of edit-
ing a company, it was decided to add information about the relationship between
accounts, persons, and companies as well as the possibility to remove a person from
a booked virtual queue.

Regarding the booking flow, the way to communicate waiting time, countdown and
placement in the line needed to be re-designed and a slot time interval needed to
be added. The countdown previously displayed on the virtual queue was replaced
with a specific time coupled with information that you had access to the attraction
in a 15-minute interval. A "people in queue" number was also added to support the
notion that you are standing in a virtual queue. Also, some additions were made
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regarding guidance of how to use the wristband when arriving at the attraction, as
well push notification reminders. Further, the phrasing and logo for the functional-
ity of extending the waiting time were decided to be updated.

Lastly, adding featured or favorite attractions was discussed as a way of distributing
visitors across the park. Also, it was decided to be necessary to add information re-
garding virtual queuing on Lisebergs other platforms, as websites, and social media
channels.

6.9.3 Prototyping: second iteration
The goal of the second iteration was to create an application prototype similar to
the one in the first iteration, with a higher level of functionality. The prototype was
designed to allow the user to carry out the same key path scenarios as the previous
prototype. Further, the second iteration aimed to address the issues identified dur-
ing the usability study, hence include the improvements presented in Section 6.9.2.
The goal with the prototype was to test the re-design in one additionally usability
test, in order to capture more problems with the concept and to identify potential
problems with the re-design.

The circumstances were decided to be different from previous usability test regard-
ing location, test participants, and context, hence the prototype had to support
these changes. The goal was to test the prototype in the context of Liseberg, and
with larger families to meet a more realistic user situation. In order to support
many of the situations that could appear in a real situation, the prototype had to
be developed to support a wider range of actions, rather than a small set of pre-
defined task. As in the previous iteration, sketching was used in order to develop
initial wireframes. Software programs were used to develop the user interface in a
high fidelity form based on Liseberg’s existing graphic charter. Afterward, the inter-
face was made interactive, hence possible to navigate. The prototype was created
focusing on allowing the user to perform the key path scenarios, but was limited in
functionality otherwise.

Description of the application prototype
The user is able to access the functionality of registering a company’s wristbands
through the first screen in figure 6.25, by tapping the button "Activate Virtual
Queues". After tapping it, the user is presented with the flow of the pages two to
five. The interactions for scanning showed on page four, are similar to the design
in the first prototype. In this prototype, the user is able to register a wristband on
their company without register one for themselves, since both actions are able to
be reached from the second screen in figure 6.25. Also, the user is able to register
more information about their company, as seen on the third screen. The fifth page
displays a scenario where the user has scanned their own and one additional person’s
wristband. The last page is shown when the registration is completed, which dis-
plays a button with "Choose Attraction" to guide the user in joining a virtual queue.
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Figure 6.25: The flow of register wristband

In order to join a virtual queue, the user flow was similar to the flow in the previous
prototype, visualized in 6.26. The list of all attractions is accessed from the first
page (page six in figure 6.25) by tapping "Åkattraktioner" (attractions) or "Visa
alla" (show all). In the fourth screen in figure 6.26, information about the time and
time slot were added in order to guide the user. The fifth screen shows how booked
virtual queues are displayed. In this prototype, as discussed before, the Express-Pass
system was removed and the application only displays and handles virtual queues.

Figure 6.26: The flow of joining a virtual queue

Additionally, the design for a new scenario was developed due to Liseberg empha-
sizing the importance of handling attraction break down, as shown in the first two
screens in 6.27. The third screen of figure 6.27 displays another tab, of which the
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functionality of managing the profile and company was moved to. From this screen,
it is possible to review, add, and remove people in the company, edit personal infor-
mation as well as receive an overview of the wristbands and digital entry cards.

Figure 6.27: Break scenario together with profile tab

6.10 User testing at Liseberg
In this section, the user testing of the re-designed prototype, described in the pre-
vious chapter, is presented. The section describes the user testing at Liseberg and
includes the planning, execution, analysis, and results of the procedure.

6.10.1 Planning
The goal of the user test at Liseberg was to evaluate the re-designed app in a realis-
tic context. While the first usability tests (6.8) recruited a wide range of potential
Liseberg visitors, this tests focused on one of the primary user groups, families. In-
stead of performing the tests individually, the participants were the entire family in
a group setting.

Liseberg provided free entrance and ride admission to participants in order to give
candidates an incentive to attend the test. In order to collect as much data as pos-
sible, a set of criteria for the recruited families were created.

Include at least:

• 2 groups where at least 1 person has been to Liseberg before
• 3 groups with at least 1 adult and 1 child/teenager of which at least 2 people

in each group want to ride FlumeRide, Balder or Helix.
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To ensure that the participants would be able to provide meaningful insights, a
similar questionnaire to the one used to vet the participants of the usability test
were created to be used when contacting potential participants. The questions were
mostly identical, but the questions related to their last Liseberg visit were replaced
with a question about the family members visiting Liseberg during the test.

The material and structure used to test the selected participants at the park were
decided to be similar to the material used in the usability test (as described in
6.8.1). However, some slight manipulations to the tasks were done. A new scenario
relating to an attraction breaking down was added, and instead of removing a person
from the company the participants were tasked to add a new person. The post-test
interview script was identical to the one in the usability test. Since the tests were
intended to be done at the park, the time of the test had to be limited to the
afternoon and evening due to the parks opening hours

6.10.2 Execution and analysis

Potential candidates were found using a convenience sample, contacted one the
phone, and asked questions from the questionnaire. A total of three families in
different constellations were recruited. Two of the families consisted of two parents
and four children. One family consisted of a parent, an adult friend and an adoles-
cent. The children’s ages ranged from 6 to 14. Two of the families were from the
Gothenburg area, while one was from Halmstad. All families had previously visited
Liseberg. Two out of the three families had a basic understanding of the virtual
queuing concept before starting the test.

The tests were conducted in a group setting and used the test structure described at
the end of section 6.10.1. All tests were held close to Liseberg’s southern entrance.
Participants were introduced to the study’s aim and were asked to provide consent
to video recording. Then, the researchers presented the different scenarios and asked
one of the family members to maneuver the app while thinking aloud. All family
members were able to discuss and describe their thoughts. After completing the
tasks, the researchers asked the participants questions from the post-test interview
script in a Semi-structured manner. The total time of the tests ranged from 40 -
60 minutes each. Two researchers participated in each test, one asking following up
questions and guiding the test, while the other was recording.

To analyze the results, a similar process used to analyze the usability test was
applied (Section 6.8.3). The video material was looked through and interesting
thoughts and expressions were noted down. The material was then grouped by each
scenario, analyzed using the KJ analysis method (Section 4.4.1), and processed into
insight statements.
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6.10.3 Results
Creating a company
Uses did not have any trouble creating a company after being presented with the
scenario. All participants were able to successfully find, navigate and interact with
the functionality used to register people and their wristbands to the company.

Booking
The process of booking a spot in a virtual queue for a company followed a similar
pattern where users managed to complete the task without encountering any major
issues. The participants did have questions and asked for clarifications surround-
ing some of the activities and information presented in the app. The questionnaire
handed out before the test indicated that the participants had a rudimentary under-
standing of what a virtual queuing system meant. However, it became evident that
the participants had different opinions and expectations on more intricate details of
the service.

The updated prototype showed the user a specific time they are able to access the
ride, as well as informative texts clarifying that it is possible to enter the attraction
area the specified time and 15 minutes ahead. The updated app proved to be easier
to understand than the previous version as all participants knew when and how to
enter the attraction. However, this understanding was not instantaneous as some
participants were, at first, confused before reading the clarification about their ride
time. One participant did not understand that the service provides a time slot and
expressed concern about missing their booked time since it was very specific. The
participant also described that by communicating a specific time, guests might be
less likely to accept some waiting time when arriving at the queue since it sets the
expectations that they should be able to ride immediately. Some participants ex-
pressed that it was important for them to make sure they did not miss their booked
spots. Because of this, having the ride accessible during a time slot and providing
the ability to "prolong queue time" was viewed as beneficial.

At the time of the test, the prototype provided the user with a ride time depend-
ing on the length of the physical queue. Two users expressed confusion as they
expected the service to allow them to select a time slot later in the day. This was
evident during the booking process where they said they tried to click on the ”time
to ride” label to change the time. The participants described that for them, this
would be beneficial since it allows for more flexibility during the course of their visits.

Users had trouble understanding when and how often they could book a virtual
queuing spot. The prototype allowed a person to stand in one virtual queue at a
time. This was not explicitly clear for some users as they wondered if you could
stand in several lines at once or if it was a cap on the total number of times the
virtual queueing functionality could be utilized.

Adding a person to the company
While the process of inputting name and scanning the wristbands was completed
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without problems, initially finding the functionality proved to be difficult. Only one
of the participants successfully navigated to the profile tab when starting the task.
Since this task was performed after the ”booking” task, one participant navigated
to their active booking and tried to add the person to the same queue. After the
researchers clarified that the new person would like to stand in additional queues
later, the participant was able to find the profile tab and complete the task. An-
other participant managed to find the functionality by navigating into the booking
flow and tapping the ”edit company” link on the page where the user is able to
select riders for an attraction. These results suggested that users could find ways to
add people to the company, but it required exploration of the interface rather than
being immediately intuitive. As managing companies is one of the application’s key
path scenarios, these results were not satisfactory. One participant suggested that
an improvement could be to use a more extensive onboarding process where the
functionality is described through tooltips or overlays.

The scenario also resulted in discussions about company management. As the par-
ticipants were families, some expressed that it is important to be able to manage
your company effectively. The ability to handle large companies were the members
wanted to do different things was especially important since it was a common event.

The presented scenario and task primarily focused on adding people already in the
park. However, One participant expressed that it would be beneficial if they would
be able to add people arriving later. Because of this, a scenario treating this use case
was also briefly tested. When adding a person, the app let the users skip the step
of adding a ride admission wristband using a button at the bottom of the scanning
screen. The tests revealed that the button was hard to see and that its grey color
made it look disabled.

Finally, some participants expressed that the application should clearly communi-
cate ride requirements. This would alleviate the stress of making sure all riders
fulfill the criteria. Because of this, they did not find it problematic to provide the
new persons’ height or age since it could be used in this regard.

Breakdowns
Participants did not understand that a breakdown on one of their attractions gave
them an additional spot in another virtual queue. One participant suggested that
the app could present the user with a specific attraction and allow them to book a
spot in its virtual queue to make it easier to understand. In the event of a break-
down, the participants were unsure about the consequences for their virtual queue
spot. After discussing this issue, participants were able to correctly assume that
their place in the virtual queue was untouched. Some users were concerned about a
situation of a breakdown, where they are given a second virtual queue spot, which
could end up at the same time as the first one and cause confusion.

General
The general insights elicited during testing at Liseberg where mostly in line with
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the insights provided during usability testing. Most of the participants had positive
sentiments towards the service, expressed that the app matched their expectations,
and were concerned about fairness if the app was only available for a limited group
of people. Many also reiterated that having the service accessible through smart-
phones can be problematic. While some identified the issue with their smartphone’s
battery life, others expressed that using phones at the park felt incompatible with
their intended Liseberg experience. They wanted to avoid phones altogether.

Similar to the Usability test, the participants expressed that the service would mostly
target audiences of families and younger people, well versed in smartphones. Two
participants also described that the service might be beneficial to guests wanting to
ride a lot, since it would allow them to have a more efficient visit.

In one of the tests, the post-test interview revealed novel insights about potential
usage among children and adolescents. Two young participants expressed that the
app might be used irresponsibly by their people age group. They suggested that
the app needs to provide functionality to counteract such behavior, for example by
banning people or being able to accept or decline spot invitations to virtual queues.

6.11 Finalizing concept
In this section, the final decisions regarding the concept and design of the prototype
are described. These final changes were based on the user testing at Liseberg and
inputs from the business stakeholder Liseberg.

6.11.1 Development of service concept
After discussions, it was decided to limit the capacity, hence the share, of the virtual
queuing spots in relation to the regular queue. This was done in order to take the
importance of fairness into account, and minimize the negative effect of increased
waiting times for the visitors not using the service. In practice, this would mean
that the guests using virtual queues, only could utilize 13 - 20 % of a roller coaster
ride seats. The number was based on the share currently used for the express pass
system. Initially basing the quota on the current system makes sure that the phys-
ical line areas fit the intensity of the virtual queue users, as well as making sure
there are no physical lines created by the attraction due to a too high number of
guests using the service. The specific share number would have to be tested in a
real scenario, and ultimately modified in relation to how many guests use the virtual
queuing service.

6.11.2 Re-design of prototype
The final re-design phase was based on data from the tests at Liseberg. Since the
participants managed to complete the tasks in a mostly satisfactory manner, the
re-design primarily strived to improve the applications information and add minor
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functionality.

Parts of the information in the interface was made clearer, for example how to use
the virtual queuing spot and how many virtual queue spots a person can occupy at
a time. The "time to ride" label was changed to an interval of times to explicitly
communicate the time slot the attraction is accessible.

Some participants had trouble finding the profile tab when asked to add a person.
It was decided that the profile tab should be highlighted when the user completes
the onboarding process. The people added in the onboarding process should be
animated "into" the profile tab in order to visually connect the profile with your
company.

The test also discussed how to handle abuse of the company-functionality. An ac-
cess point for a new page where users can leave a company and prevent others from
putting them in line was added.

The handling of attraction breakdowns was reworked. Guests in the virtual queue
of a stopped attraction will keep their spot until the attraction is operational again,
but they will not receive any perks such as additional queue spots. Stopped attrac-
tions will also not be able to accept new people in the virtual queue. This approach
was chosen to reduce operational complexity, as redistributing one virtual queue will
result in additional crowding and longer fast-lanes at other virtual queuing enabled
attractions. Furthermore, guests in a virtual queue are still better off than guests
in the physical queue, as they do not lose their spot in line when waiting for the
attraction to start again.

Due to the concept changes regarding shares of virtual queuing spots and regular
queuing spots, the interface had to be redesigned to support this. The interface was
modified by displaying both the waiting time of the physical lines as well as the
virtual waiting times.

The finalized prototype, including the changes described in this section, is presented
in 7.1.2.

6.12 Investigating factors
As the thesis used a research through design approach (Section 4.1.2), a significant
part of the knowledge and understanding required to answer the research ques-
tion were inferred by performing the practical design activities that constituted the
project. Throughout the process, the project members also used a document to col-
lect and summarize explicit thoughts and insights acquired from performing various
design activities.

In order to synthesize this knowledge and combine it with explicit results from
the research and evaluation, a brainstorming session was held. The authors noted
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down thoughts and insights acquired through failed and successful design activities,
together with a brief description. The synthesized research findings (Section 6.4)
were also looked over and relevant information extracted. Further, the insights
were grouped into different dimensions describing the amusement park domain, and
problems relevant to address when performing design within it. The result of the
process is presented in 7.2.
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Through performing the design activities presented in this report, two types of
results emerged. These are presented in this chapter. First, a description and
prototype of a virtual queuing service, applicable to Liseberg is described. Then,
recommendations that highlight factors that need to be considered when designing
a virtual queuing service in the context of amusement parks are introduced.

7.1 The Liseberg Virtual Queue service
In this section, the concept result of the project is presented, namely the finalized
development of the Virtual queuing service. This section includes a service overview
description explaining the main features and the underlying idea of the concept so-
lution. It also includes a detailed walkthrough of the final design of the smartphone
application.

7.1.1 Service overview
The final concept, aiming to improve the user experience of queuing in an amuse-
ment park, is a Virtual queuing service. By utilizing the service, guests are able
to stand in line virtually instead of physically. Consequently, the guests can par-
ticipate in other activities while still queuing to ride attractions. This service has
the potential to improve the queuing experience by making the waiting time more
meaningful. Instead of waiting in long physical lines, they are free to roam the park
and spend quality time with friends and family. Furthermore, the Virtual queuing
service also allows guests to increase the efficiency of their visit as they are able to
ride an additional number of attractions. While standing in a virtual queue, users
are free to stand in another attraction’s physical line. Increasing efficiency can im-
prove the guest’s feeling of getting their money’s worth.

The guests’ primary touch point with the service is a smartphone application. Here,
users can browse and book virtual queue spots at attractions. Furthermore, as a
Liseberg visit is a social experience, the application also allows groups of people
to virtually queue together. This is done with the functionality of registering and
managing a company, by connecting a persons ride admission wristband to the ap-
plication. The application, its behavior, and functionality, is described in detail
further down.
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The virtual queuing spots are booked using 15-minute time slots. Each slot is re-
stricted to a specific number of guests. When guests book a spot, they will receive
the closest available time slot. The time slot approach has the potential to increase
the guests’ perceived flexibility, as it allows them to handle unforeseen events that
might otherwise have made them miss their ride time.

Guests are sometimes hesitant to bring their smartphone with them during their
rides. To solve this issue, the Virtual queuing service utilizes the existing ride ad-
mission wristbands to provide entrance to attractions where the user has a virtual
queue spot. When a person receives a spot, their unique wristband id is registered
to the booked time slot. The user can then scan their wristband at the end of the
fast-lane to access the attraction during their time slot. By using the wristband as
an identifier, the guest is not forced to bring their smartphone with them on their
ride. Furthermore, if a user books a spot in a virtual queue for another person, the
user does not have to hand over their smartphone to provide that person with the
ability to enter the attraction.

The service will build upon existing components of Liseberg’s operations. Liseberg’s
Express-Pass system will be replaced with the Virtual queuing service. However,
the Virtual queuing service will be available on the attractions currently using the
Express-Pass system. This allows the new service to utilize the present fast-lanes and
QR-code scanners. These attractions are AeroSpin, AtmosFear, Balder, FlumeRide,
Kållerado, Helix, Loke, Lisebergbanan and Mechanica.

Perceived fairness is an important factor for guests at Liseberg. Consequently, the
service is available to the park guests without additional fees. A company wanting
to use the service is required to have at least one person with a Liseberg account, and
valid ride admission wristbands for everyone that wants to stand in virtual queues.
As the service will be available to a large number of guests, certain limitations are
used to prevent delays in the fast-lanes. Each individual registered to a company in
the application only has access to one virtual queue spot at a time. The maximum
waiting time in a virtual queue is three hours, meaning that all 15-minute time slots
for those three hours are full. When the most recent time slot has passed, new spots
will open up, available in a first come, first serve manner.

The share of the virtual queuing spots in relation to the regular queuing spots are
based on each ride attractions individual capacity, and varies from 13-20 % of the
total riding spots. These numbers are based on the current Express Pass system.
These numbers are based on the current Express Pass system. This means that
there will still be a traditional physical line for guests to queue in, as well as a sep-
arate virtual queue to stand in, usually independently from each other. However,
the virtual queue will never be shorter than the regular queue, in order to be as fair
as possible. Hence, if the virtual queue is not filled up to the time of the regular
queue, these spots will be used by the ordinary queue instead.
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To exemplify the service’s capacity, consider a day where the park hosts 21012 guests
(the average number of guests per day in the period 12 June 2017 to 13 August 2017)
and all virtual queues are at maximum capacity. In this situation, each three-hour
interval would occupy 21,93% of all guests in the park.

The Virtual queuing service should share information with other communication
channels. Users that purchase tickets online and selects home delivery, currently
receives the wristbands with their names printed on it. The virtual queuing service
improves this by allowing users that order home delivery to automatically couple
the wristbands to themselves or a person in their company during checkout on the
website.

Finally, the service is restricted by the park opening hours. Guests are able to book
spots in virtual queues from the park opening until it closes. However, in order to
make sure there is no person in line when the park closes, the virtual queue will be
closed some time before.

In summary, the main components of the Virtual queuing service are:
• A user-facing mobile application
• Ride admission wristbands
• The back-end system managing the logic of the virtual queue and companies
• Physical fast-lanes for entering attractions (currently used by guests with

Express-Pass tickets)
• QR-code readers positioned at the end of the fast-lanes, used to gain access to

the attractions.

Other supportive components (although outside of this project’s scope) could include
physical kiosks that provide access to the service without the use of smartphones
and smartphone charging stations.

Service blueprint
The Virtual queuing service is visualized in a Service Blueprint (Section 4.3.5) and
shown in figure 7.1 and figure 7.2. The parts that is new, compared to the Service
blueprint over Liseberg’s current system, as shown in section 6.3.3 in figures 6.10
and 6.11, is highlighted with a dark background in the figures. The blueprint de-
scribes a situation where the guest is using the mobile application in order to join
a virtual queue for an attraction. Additionally, the guest has freed up time while
waiting in line for the attraction hence decides to buy some ice cream in the mean-
time. Another possible situation, not described in this blueprint, would be that
the guest is attending another attraction through the regular line with a shorter
waiting time, while also virtually queuing. Further, this blueprint also shows that
the guest receives a push notification when it is time for them to go to the attraction.
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Figure 7.1: The first part of the Service Blueprint for the Virtual queuing service

Figure 7.2: The second part of the Service Blueprint for the Virtual queuing
service
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Storyboard
In the Storyboard vizualised in figure 7.3, parts of the user situation described in
the Service blueprint is visualized.

Figure 7.3: The visualized Storyboard for the Virtual queuing service

7.1.2 Smartphone application
The smartphone application is the guest’s touch point with the Virtual queuing ser-
vice. The application is primarily meant to be used inside the amusement park, but
can also be involved when users plan a visit before traveling to the park. Important
to note is that the application is not stand-alone. Users will still rely on Liseberg’s
other channels for prefaces such as buying tickets. The mobile application is in-
tended to be free, and accessible by anyone using a smartphone running on the iOS
or Android operating systems. Below, the application’s content and behavior are
presented by describing a user’s interaction with two key path scenarios.

The mobile applications main navigation, displayed through a bottom navigation
bar includes four tabs: Idag (Today), Upptäck (Discover), Profil (Profile) and Mer
(More). This thesis project focused on developing the tabs Idag and Profil. Idag
includes some of the core functionality of the application. The tab visualizes basic
information about the current day, event highlights and attractions. Users can also
use the tab to access the Virtual queuing functionality. Profil allows users to manage
their cards, ride admission wristbands and company.
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Figure 7.4: The application’s onboarding process

The initial flow, show when starting the application, is visualized in Figure 7.4.
When a user opens the application for the first time, they will get the opportunity
to log in to their Liseberg account, or continue without logging in. If the user decides
to log in, they will be met with screen 1, displaying a call to action to activate the
Virtual queuing functionality. If the user activates it, they will face a flow where they
are able to register their personal wristband and create a company of guests (screens
2 - 7). Registering a wristband is done either by scanning the wristbands QR-code
with the smartphone’s camera, or by manually entering the wristband ID in a text
field (screens 3 - 4). Adding a person to the company can be done in one of two
ways. The first way is to manually enter the person’s name (screen 6), and register
their wristband through the same process described previously. The second option is
to invite a person through their personal Liseberg account (screen 7). Additionally,
users utilizing the first option has the opportunity to add information such as height
and age of the people in their company. This allows the application to communicate
ride requirements for attractions, and if people in the company fulfill them or not.
Once the user has registered their company hence completed the process, they will
be informed that the data is stored in the Profile tab, and taken back to the Idag tab.

Figure 7.5: The flow of joining a virtual queue for Helix

Once back at the Idag page, the user is able to start the process of booking a spot
in a virtual queue. This flow is displayed in figure 7.5 . The previous call to action
button is replaced with an overview of some attractions with virtual queues (screen

90



7. Results

1). The user can proceed by selecting Visa alla (show all) or one of the cards within
the swim lane. Selecting Visa alla navigates to a new page where all attractions
with virtual queues are displayed (screen 2). Selecting a card from the swim lane
or the list of attractions brings the user to the attraction details page (screen 3).
Here, users can browse images, read about the attraction or view its location. The
page also features information about the attractions with virtual queues, and a call
to action to join one of them. Tapping the call to action button starts the booking
flow displayed on screen 4 and 5. First, users are able to select the people in the
company who wants to ride the attraction (screen 4). The ones that do not fulfill
the ride requirements cannot be selected for that specific ride. After selecting peo-
ple, the user can continue to a confirmation page to accept their spot(s) (screen 5).
Accepting their spot(s) sends the user back to the attraction details page, where
an added card shows their newly booked spot(s) (screen 6). The same card is also
visible on the Idag page (screen 7).

Figure 7.6: Push notification and booking details

Figure 7.6 visualizes how a user can access information and functionality for a booked
virtual queue spot. Tapping a card reveals the booking details page (screen 2). The
page can also be accessed by opening the push notification the user receives when
their time to ride is closing in (screen 1). The booking details page provides infor-
mation about the ride time, the user’s current spot in the queue, the location of
the attraction, and the selected riders. Users have the possibility to leave the queue
completely or remove individual persons from the queue by tapping their names.
The users can also prolong their queue time 10 minutes, a maximum of three times
per attraction.
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Figure 7.7: The profile tab

When the user navigates to the Profile tab, they will get information regarding their
registered entry passes and ride admission wristbands (Figure 7.7, screen 1). The
tab also offers the users the possibility to edit their personal profile manage their
company (Figure 7.7, screens 2 - 3). Users can add new people, update the existing
peoples’ wristbands, edit their information or remove them. Adding a person is done
in the same way as the onboarding flow (Figure 7.4).

Figure 7.8: Information displayed if an attraction breaks down

Attractions can break down for a number of reasons. This will affect the content
of the application, as visible in figure 7.8. When a break down occurs for an at-
traction with a virtual queue, the application will display a push-notification for all
affected users in the non-operational attractions virtual queue (screen 1). Opening
the notification sends the user to the page with virtual queue booking details for
that attraction (screen 2). They will receive information that they are able to keep
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their existing spot in the queue, but their ride time will be post-phoned until later.
From here, the user can either close their app and wait for a new ride-time or leave
the queue altogether. If they leave, they will be presented with suggestions of other
rides to book a spot for instead. If they stay in the queue, the application will
display a new push-notification once the attraction is operational again, and the
user is provided with a new ride-time. They are also able to discard the new time
by leaving the queue. The attraction details page will also display break-related
information (screen 3).

The application in the future
This application is also a foundation for further development regarding other prob-
lem areas identified throughout the project. Several of the concept ideas developed
in the second iteration of the ideation 6.5.2 could be modified to fit this solution. As
an example, the application can provide personalized suggestions about rides that
are nearby or currently have a short line, in order to distribute people better across
attractions. Additionally, it would be possible to add more information regarding
current and estimated guest intensity, guiding the local market to choose when to
visit Liseberg. This functionality could be combined with offers to attract more
guests during pre-season, similar to the concept of On demand riding described in
6.5.2.

Brief description of other parts of the application
The mobile application is designed to include more functionality than is currently
developed through this project, in line with Liseberg’s current development and web-
site functionality. The tab Upptäck, will include a collection of concerts, shows and
other happenings in the park together with access to the attractions page. Also, the
user will be able to find places to eat and access a map covering the area.

7.2 Recommendations
This section presents the second part of the results, which consists of recommenda-
tions regarding factors to consider when designing a virtual queuing concept.

One of the most important areas to consider when designing a virtual queuing so-
lution is the complexity of the amusement park service. Amusement parks consist
of multiple different components and processes, coexisting in intricate relationships.
It has proven to be challenging to develop, evaluate and introduce new components
to such systems, while still giving users a unified experience.

Another main area to account for are the guests’ needs and motivations, particu-
larly in relation to a virtual queuing service. At amusement parks, guests value
spontaneity, social activities, and fun. In some cases, these sentiments contradict
the intention and goal of a virtual queuing service. Finally, designers of a virtual
queuing service need to keep in mind the broad set of potential users and user groups
involved throughout research, evaluation, and implementation.
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Detailed descriptions of mentioned areas and needs, together with further descrip-
tions and recommendations are described below. The recommendations highlight
the factors to consider when designing a virtual queuing service at an amusement
park. The design process factors are based on challenges encountered by the authors
when performing design activities throughout the project. The solution factors con-
stitute a collection of the core insights from the results of the research and evaluation
activities.

7.2.1 Recommendations regarding the process
This section provides recommendations of factors to consider when conducting a
design process aimed to create a virtual queuing service at an amusement park. The
recommendations are divided into the phases of the design process and can be found
below.

Research

Explore and utilize information from multiple disciplines to understand the domain.
The guests queuing experiences is a consequence of multiple independent and con-
nected interactions with the amusement park service. This means that only re-
searching literature and data related to design can be limiting. A designer should
widen their field of view and explore interdisciplinary data and theories from man-
agement, marketing, psychology and other relevant areas, in order to understand
how these areas interact to affect the queuing experience.

Limit the scope of the solution’s area of intervention. The scope of an amusement
park service is extensive and involves a large number of props, people, and processes.
Furthermore, the users are often of all ages and spread out geographically. While
the designer should try to form a general understanding of the complete amusement
park service, they should limit the scope of the intended solution in order to focus
their development and evaluation. This could be done by limiting a product to a
specific part of the user journey, focusing on a particular user group or making a
specific part of the operations more effective.

Research if virtual queuing is the most efficient way to improve the queuing expe-
rience. Due to the number of factors affecting the queuing experience, thoroughly
research if virtual queuing is the most cost-efficient way to improve the queuing ex-
perience. Multiple smaller, targeted, interventions might be equally effective while
easier to integrate into existing operations. For example, improving the communi-
cation of queue times and crowding can help guests plan their visits and manage
expectations.

Account for the unique context of amusement parks when choosing methods and
conducting research. It became evident throughout the project that the amusement
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park environment pose challenges for research and evaluations. it is important for
the designer to plan for a lively and intense atmosphere, common in amusement
parks, in order to still acquire high quality on collected data. This includes the
choice of methods, participants, and location for the collection of data.

Involve business stakeholders and people involved in the amusement park operations.
In line with using a service design approach, it is important to consider all persons,
directly or indirectly, involved in using or providing a service during research to
understand limitations and opportunities in the operations. Furthermore, the ser-
vice performance and experience for guests, employees and other stakeholders are
dependent on each other. An experience improvement for one user group will have a
positive impact on other user groups. A designer should identify these relationships
and the consequences of changing the experience for one actor.

Account for the issues of differences in the memory of an experience and the actual
experience. Due to the seasonal dependencies of the service, and time restrictions
for conducting research throughout the project, there might be potential time gaps
in the researched activities or behaviors and the actual happening of it. Designers
facing this problem should account for the problem that participants memories of
their experience might differ from their actual thoughts and actions at the park.

Evaluation

Account for difficulty evaluating a solution end-to-end at the park. As mentioned
previously, the interaction and relationship between the parts of the amusement park
service are complex. Consequently, evaluating a user’s end-to-end interaction with a
solution can prove difficult. It is unlikely that the designer can involve all props and
processes of the service during the test, due to physical and operational limitations.
Thus, a designer is only able to evaluate parts of the solution in isolation, making
it harder to draw conclusions about the complete solutions efficiency in improving
the queuing experience. Designers should be aware of this and try to use different
methods targeting different parts of the experience in order to triangulate the data.

Evaluate the service in the right context for the specific task. Since different problems
appear due to the given context, different testing settings will result in identification
of different types of problems. Therefore, it is of importance to vary and make use
of all relevant contextual settings that could be of value to the given evaluation.

Ensure to perform the evaluation methods with participants representing the intended
user groups. Indirectly connected factors such as company size, traveling distance
and season can have a large impact on guests experience of the evaluated system.
The researchers should create a clear overview of what factors, characteristics and
other user traits that could be of importance for the specific evaluation method.
The intended evaluation group should be selected by considering the users targeted
when limiting the solutions scope.
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7.2.2 Recommendations regarding the solution
Amusement parks are experience-centric service, meaning that positive, personal
and memorable experiences are at the core of the service offer. Because of this,
improvements to the queueing experience should not only target efficiency of the
queuing systems, but also explore opportunities for inducing pleasurable waiting ex-
periences. This section aims to introduce the factors that are important to consider
when designing a virtual queuing solution in order to improve the user experience of
queuing at an amusement park. The findings are divided into categories presented
below.

Introducing new services

Provide a strong value proposition. Some guests have resistance towards new tech-
nology or new unknown systems at amusement parks. The amusement park needs
to introduce, motivate and guide the users in the benefits the virtual queuing service
provides. Use as many communication channels as needed to make users aware of
the service’s existence and how to use it.

Lower the usage threshold to enable guests to adopt the service. Demanding users to
download apps, purchase expensive tickets or introduce other forms of restrictions
could make it harder to motivate guests to use the service. Lowering the barrier
of entry increases the perceptions of the service being fair, as its accessible by as
many guests as possible. Furthermore, a designer needs to consider which interac-
tion possibilities the users should have with the virtual queueing service. A common
theme in the research and evaluation was that guests perceive amusement parks as
an environment were you disconnect yourself from smartphones and other digital
products. Only having the service available through smartphones also introduces
anxiety about battery life. It can be beneficial to explore non-digital touchpoints
with a virtual queueing service in order to reduce the threshold. These could either
be used in conjunction with or independently of the digital part of the service.

Fairness regarding time and money

The virtual queuing service needs to be perceived as fair. In order for the solution
to be positively received, it needs to be perceived as fair by the amusement park
guests. The implications of this are that the service existence needs to be clearly
communicated, simple to gain access to and give all guests the same opportunities.

Create a valuable and helpful service without giving non-users a feeling of unfairness.
Make sure that the guests using the virtual queuing service are not given such advan-
tages that it appears or becomes unreasonably unfair for guests not using the service.

Increase the perceived value of the purchased entrance and tickets. Guests feel that
one problem with long waiting times are the fact that they are usually not filled
with activities, which reduce the feeling of getting value back. Many guests want to
optimize their visit and experience as much as possible during their limited time.
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Operational efficiency

Create the virtual queuing service in such way that it fits together with-, and sup-
ports existing, components of the amusement park. Explore ways to integrate ex-
isting props and processes at the amusement park in the virtual queueing service.
Make sure different components of the service (both physical and digital) support
each other and that any newly introduced part fits well into the established system,
without disrupting any of the current systems. This will ultimately create synergy
for the service at large and reduce adoption overhead for both users and business.

Maximise amount of guests utilizing their joined virtual queues. The service should
help the user in order to arrive at the right ride at the right time, as well as motivate
the guests to not miss their ride time. This is important in order for the service
provider to be able to offer an optimal, efficient service, which in its turn will lead
to a better experience for guests as the amount of waiting time is reduced.

Handle breakdowns. Rides and attractions are not unfailable. The virtual queuing
service should enable the amusement park to communicate breakdowns that affect
the guests’ virtual queue spot and allow the guest to take appropriate action. Avoid
inflicting situations where guests feel they have wasted their invested money and
waiting time without gaining anything back.

Optimize the virtual queuing service to distribute guests and use the given space ef-
ficient. A virtual queuing system should utilize the given area and the provided
activities in a way that minimize long lines and overcrowded areas, through distri-
bution.

Physical dimensions

Keep the guests’ physical comfort in mind. Guests find uncomfortable physical sit-
uations problematic. For example, inability to move freely and lack of seating pos-
sibilities. Guests utilizing the virtual queueing service will be moving freely around
the park and should be able to find seating and places to rest.

Distribute guests to reduce crowing. Providing a virtual queuing solution will in-
crease the number of people moving around the park. The amusement park should
consider possibilities to distribute guests across physical locations in the park in
order to reduce crowding problems at more popular areas.

Hedonic experience

Encourage users to make their freed up time meaningful or increase efficiency.
Standing in a virtual queue frees up time for the user to do something else. Make
sure the user is able to spend this time doing meaningful activities or increase their
visit efficiency by riding additional attractions. The park needs to offer possibilities
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that enable the users to do so.

Help guests balance planned and spontaneous activities. Guests find it important to
be able to be spontaneous at amusement parks. By introducing a virtual queuing
service, guests will be required to plan parts of their visit and take actions to account
for their ride times. Virtual queuing solutions at amusement parks need to allow a
certain degree of flexibility in order to handle unforeseen events such as delays. The
guest should feel in control of their ability to use their spot in the attraction, while
at the same time being supported by the service.

Make sure the virtual queuing service handles the social dimensions of amusement
park visits. The main motivation for guests to visit amusement parks is to have a
fun and social experience together with family and friends. Virtual queuing services
need to support this by allowing guests to book, keep track of time and ride attrac-
tions together with others.

Communication

Guide the guest in the transition from digital to physical interaction with the service.
Guide the user in terms of actions, timings, and location in the transition between
digital queuing and interaction with the smartphone app, to physically enter the
attraction. Make sure to use consistent information, tone, and graphics to create a
unified experience that is easy to understand despite the change of communication
channel.

Utilize multiple channels to communicate and interact with amusement park guests.
Amusement parks offer multiple touch points with the guest, both digital and physi-
cal. Designers should strive to communicate newly introduced concepts and systems
in a unified way across these established channels in a way that supports the guests.

Present the right information at the right time and support mental models. Right
information prevents the guests from getting frustrated due to mismatches in ex-
pectations and reality. A designer should focus on understanding what information
the guests need in different situations.

General

Utilize the guests’ own motivations to avoid queues. Designers should benefit from
the guests’ own motivations, for example the motivation to avoid standing long
times in lines, when developing solutions. The service should primarily be designed
to help users achieve their wants and needs in the current situation, rather than
introduce new alternatives.
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Discussion

This chapter contains a discussion of the content of this thesis project. First, limita-
tions of the process and its design activities are discussed. Then, the requirements
and the prototype’s relation to theory, their generalizability, and potential future
work are presented.

8.1 Process
The following section discusses the thesis process in regards to the performed design
activities. The activities are presented and discussed in the chronological order they
were performed during the project.

During the project, the researchers utilized a number of valuable methods regarding
research, evaluation, and visualization. However, the large amount of conducted
methods resulted in some method’s outcomes not being used to their full potential.
Examples of this are the Benchmarking research, User journey map and Service
blueprint. Even if the methods’ direct effect on the project outcome is debatable,
they were still beneficial as tools to collaboratively explore problems areas and valu-
able for communication between the project members. Decreasing the number of
methods in favor for fewer methods with higher quality might have resulted in more
valuable insights

It is important to note that the initial interviews (Section 6.2.1) were conducted dur-
ing the winter season. Consequently, Liseberg was not open as usual. The gaming
house was the only part of the park open, which does not feature any ride attractions
or longer lines. Furthermore, the queuing is primarily a problem during peak season
in the summer. This means that the participants were only partly in a realistic con-
text, and rather than talking about a present-day experience, had to recall previous
visits to Liseberg. Notwithstanding, since the participants had very strong opinions
about queuing, they had no problem recollecting queuing-related experiences.

Also, the sample of interview subjects in the initial interviews can be discussed. The
participants were recruited directly at Liseberg without previous contact. Therefore,
the potential participant sample was limited by the people being at the specific loca-
tion at the time of the research. Since the interviews were conducted during a local
educational holiday, the participants were mainly local families from the Gothen-
burg area. Utilizing a more extensive sample of participants might have resulted in
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additional information about pain-points and design opportunities for other types
of guests.

It became obvious throughout the research that a large number of people had expe-
riences and opinions about amusement parks in general, and Liseberg and queuing
in particular. This insight could arguably call for conducting a survey early in the
project. However, this idea was disregarded due to the access given to Liseberg’s
extensive statistics from field surveys. The data were assessed to be of relevant con-
tent, high quality and of good value to the project, hence the project group decided
that no further quantitative research had to be conducted.

The project members used personas to create a shared understanding of the domain,
users, and problems. However, it could be discussed that the personas were not uti-
lized to their full potential. It is possible that using personas might have been more
difficult within this specific project, due to Liseberg’s wide range of guests. How-
ever, developing high-quality personas early in the project might have enabled more
focused ideation and concept development phases. Furthermore, personas could
have been used as a way to more extensively communicate user needs to stakeholder
and others not completely involved in the project process. Finally, Cooper (2014)
stresses the importance of personas in the Goal-directed design process. Developing
the personas further might have allowed the requirements and framework process
(6.7.2) adopted from Goal-directed design to be utilized more effectively.

Throughout the project, the business stakeholders have had a large influence on
the project process. Especially in regards to creating, evaluating and selecting the
final idea, Virtual queuing. An example of this was the result of the first ideation
process, were a number of ideas were discarded due to negative feedback. It is worth
discussing the consequence of this. From the beginning, the project aimed to de-
velop a realistic solution where business, operational and economic concerns were
kept in mind. The input from Liseberg management proved valuable in order to
research and evaluate the feasibility of the ideas. It was regarded as positive that
the business stakeholders were from different operational domains of Liseberg. This
meant that they together had a thorough understanding of the park and could be
used as expert evaluators in regards to previously mentioned concerns. However, as
the involved business stakeholders are guided by Liseberg’s existing needs, there is
a possibility that novel solutions not considered by the business stakeholders were
omitted due to their unexplored nature. It is likely that discarding the opinions of
Liseberg management had resulted in a different solution being selected after con-
cept evaluation. However, this might have resulted in a solution that was unable to
fit into existing operations, thus failing the important aim of considering business
and economic factors.

The research of employees at Liseberg used a method inspired by UX Curve (Section
4.3.6), but with some modifications created by the project members. The modified
method asked the participants to first draw a timeline of a regular working day.
The aim was to provide the researchers with a general understanding of the tasks
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performed by entrance and ride attraction operators. This was valuable since the
researchers were able to combine this activity with a semi-structured interview to
understand how Liseberg operates from the employees perspective. After, the par-
ticipants were asked to draw an emotional state curve, as the UX curve methodology
introduces, in relation to the activities. By doing so, the participant’s personal ex-
perience of their work in general, and the tasks in particular, were elicited. Since
the researchers perceived this method to be helpful on several levels, it could be
beneficial to use it when researching guests as well. However, the method was not
used with guests in this project due to the large amount of time passed since their
last visit.

After the research phase, two methods were used to synthesize data and insights to
create a foundation for upcoming steps in the process. The first synthesizing method
extracted the most essential focus areas and design opportunities, and summarized
them into concrete themes, Insight statements and "How might we"-questions. This
approach turned out to be valuable, as it enabled efficient brainstorming sessions
and a representation of the research easy to communicate to business stakehold-
ers. However, the project members realized that smaller details of the collected
information became excluded since the themes primarily focused on broader topics.
These details were regarded as valuable in order to evaluate the concepts generated
from the brainstorming sessions. Thus, an additional, extensive, document of de-
sign principles was created by sifting through the research data again. Creating this
document allowed for the PUGH matrix evaluation conducted later in the process.
Separating the synthesis step into these two dimensions proved beneficial in order
to focus the brainstorming on the bigger picture of the problem, while at the same
time accounting for intricate details when evaluating the concepts.

The concept selected to develop further was Virtual queuing, even if it did not stand
out as the top alternative in the PUGH matrix. Firstly, the differences in the results
of the PUGH matrix were considered to be too small to base such a decision on.
Secondly, the fact that the different concepts tackled very different problem areas
made it reasonable to focus on the importance of each problem area itself, rather
than the concept idea, in the decision of what to develop further. This was made
by discussions with the business stakeholder Liseberg, as they were seen as experts
in this field.

For the initial usability testing, it is important to note that the participant sample
might not have been fully representative of the intended user groups. The par-
ticipant sample became more narrow than planned due to several cancellations of
booked tests. However, the tests still managed to elicit valuable insights around
the usability of the prototype. Additionally, the tests were performed with a high
fidelity prototype. The researchers were concerned that this would affect the types
of identified problems. The hypothesis was that a low fidelity prototype would high-
light other problem areas, regarding general navigation and structural issues, which
would have been more important for the project at this time. However, the insights
did primarily concern the hierarchy, information structure and overall conceptual
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difficulties rather than interface details. Thus, the test was viewed as a success in
this regard.

The user tests at Liseberg were conducted in a group setting in a busy environment,
a setting representational of an actual Liseberg visit. However, this also introduced
some consequences and problems with the tests. In some cases, the tests contents
strayed away from the tasks performed by the participant operating the applica-
tion, and instead resulted in general discussions about the application and service.
Consequently, it was hard to observe and research the operator’s interaction with
the application. Furthermore, as some participants had brought smaller children
along to the park, a substantial distraction during the tests were restless, impatient
children. It is likely that this affected the parents’ ability to focus on the tasks. In
the test where an adolescent was involved, both the tasks and interview resulted in
more extensive information. Changing the test environment, for example by using
a more secluded location, might have resulted in additional elicited information.

The prototyping processes used in the project affected the tests ability to accu-
rately test the service. The goals of the concept development phases were to create
prototypes that realistically visualized the information and behavior of the Virtual
queuing application. During the development of the prototypes, the designers had to
account for several limitations in the prototyping tools, the scope of the prototype,
and the time frame available to create them. Consequently, while the prototypes fea-
tured information, functionality and a look and feel close to a finalized application,
there were flaws in the representation. First, the prototype featured multiple states
needed to be visualized. Due to time restrictions, it was not possible to create all of
them. This resulted in some participants receiving the wrong information because
they made an unexpected action, not supported by the prototype. Secondly, it was
not possible to create a prototype containing real data, such as current time or real
waiting times. The consequence was a lack of immersion where some participants
noticed and made remarks about inaccurate content. For example when the time
to ride at an attraction had already passed when the test was performed. Lastly,
failing to thoroughly represent some functionality complicated the tests. For exam-
ple, some participants tried to reach the profile page using interface elements that
were visible but not yet interactive, but would have worked in a finalized application.

The two different sets of user testing varied largely in form, participants, setting, and
prototype design which could be seen as problematic. The two tests arguably failed
in building on and utilizing each others’ results due to the extensive re-design of the
prototype before the second test. The amount of changed content made it difficult
to draw conclusions about how specific changes affected the user experience. How-
ever, the tests were still valuable in terms of finding usability problems, evaluating
the service itself, and identifying what did and did not work for the test participants.

The process of creating the recommendations relevant to the research question can be
discussed. Due to the Research through design approach 4.1.2, the authors used their
own experiences and knowledge of the process to elicit the recommendations. This

102



8. Discussion

means that biases and predispositions by the authors can potentially be involved in
the results. Although all recommendations are based on clear results and insights
from the design activities, the choice of recommendations could have been affected
by the authors’ personal opinions.

8.2 Results
In this section, the main results of the project work, the recommendations and the
developed prototype, are discussed individually and in relation to each other.

8.2.1 Recommendations
The choice to include process recommendations was based on the project members’
perception of the process outcome. The initial intention was to solely focus on solu-
tion recommendations. However, as the project progressed, issues related to process
execution in the amusement park domain appeared. Consequently, creating process
recommendations was decided to be an important step, in order to support a design
process that can create a service that follows the solution recommendations. It is
important to note that the process recommendations are a result of the insights
acquired from conducting this specific project. However, due to their broad descrip-
tion, they are likely beneficial in other design projects as well.

One negative aspect of the recommendations is the lack of internal prioritization.
Although all recommendations can be valuable on their own, it is likely that some
are more important than others in order to successfully design a virtual queuing
service. Prioritizing the recommendations would make it easier for designers to un-
derstand the focal problems present when designing for amusement parks.

The recommendations concern the amusement park domain in general. They do
not account for a one particular user group, time period or type of amusement park.
There is a possibility that focusing the recommendations on a specific group of users
might help a designer generate more feasible results.

Some of the solution recommendations were outside of the developed concept and
prototype’s scope, hence not accounted for in the final concept idea. For example,
those recommendations concerned with introducing new services, physical dimen-
sion, and communication. Although all recommendations are based on research of
guests and stakeholders, those outside of the concept’s scope were not generated
through an evaluation of the service. This means that their actual validity and
importance should be analyzed and evaluated further. Especially in projects with a
different scope or those intending to be developed and released.

The application of the recommendations will likely be affected by stakeholder’s wants
and needs. In this process, the choice to use the smartphone platform was primarily
a result of business stakeholder feedback and their current development of a new
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smartphone application. When applying the recommendations, external incentives
such as partnership deals with other businesses or personal preferences might influ-
ence the ability to follow them.

8.2.2 The Liseberg Virtual queue service
In this section, the Virtual queuing service and the finalized smartphone applica-
tion’s design is discussed.

When selecting Virtual queuing as the concept area to develop further, the project
was also delimited to focus on a smartphone application. This proved to have a set
of consequences, as results from several design activities indicate that many guests
are cautious about using phones at amusement parks. Some test subjects expressed
a worry regarding that the service would require much attention. For example, if
the guest were afraid of missing their riding time in a virtual queue, they may feel
forced to continuously check their phones and keep track of time. This could in-
crease the feeling of stress and prevent the feeling of flexibility, and make it harder
to disconnect during their amusement park visit. On the contrary, you could argue
that the service frees up time to spend on meaningful activities. Several actions
were also taken in order to minimize these effects, such as adding notifications and
the possibility to push forward the riding time.

Furthermore, participants rarely expressed that the smartphone platform itself was
as a significantly positive part of the service. There is a possibility that the restric-
tion of focusing on a smartphone application substantially limited the set of feasible
solutions. It is possible that working with another platform, such as physical instal-
lations, might have been better received by the participants that found smartphones
problematic, while at the same time not diminish the experience for others. Using
a non-smart phone approach might also enable more people to use the service, pos-
sibly improving its perceived fairness. However, using another platform might have
resulted in a product that could be more difficult to prototype and evaluate as the
project members would have had to consider additional properties such as physical
characteristics and placement.

Since the user experience is the complete interaction with a company, its services and
products (Section 3.1), and the service have proven to be of high complexity, the de-
veloped prototype is difficult to evaluate in relation to the complete user experience.
The components of user experience are described as the effects experienced due to
both usability, usefulness and emotional impact factors (Section 3.1 ). Throughout
this project, the developed concept has been tested and refined focusing on its us-
ability factors, while several interviews also covered factors of usefulness. However,
the emotional impact factors need to be evaluated and iterated further on. Finally,
Section 3.1 also presents that the user experience is influenced by the branding and
values of the service provider. This aspect was a recurring theme throughout re-
search and evaluations of the service, as guests were concerned about its availability.
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Liseberg’s identity as an inclusive, open, amusement park created expectations that
the service should be fair and accessible by everyone. This affected several design
decisions and the end result.

The Virtual queuing service accounts for some of the pleasures proposed by Jordan
(2005). One of the important parts of a visit to Liseberg is the pleasure of socializ-
ing with friends and family. Having the Virtual queuing service in place allows for
more opportunities to spend meaningful time together with the people the guest are
visiting with. If the guests feel that this extra time helps them improve their social
relationships, the Virtual queuing service will likely be judged as socially pleasur-
able. Jordan (2005) suggest that pleasure is also achieved through an elimination, or
absence, of pain. Consequently, the service can be judged as physically pleasurable,
since it helps guests avoid discomforts associated with standing in line for longer
periods of time. Finally, some of the props of the service were perceived as easy to
use, thus accounting for psychological pleasure.

It can be argued that Liseberg is a Experience-centric service, focusing on creating
emotional, memorable and personal connections through its engaging environment
(Section 3.3). It is important to discuss whether the Virtual queuing service supports
these goals or not. The core component of the concept, the smartphone application,
did not prove to directly and in it self improve the customer’s experience, develop
any connections between the service provider and the user, or create an emotional
bond to the product. However, the result and benefit of using the service, queuing
to attractions virtually instead of physically, is aiming to fulfill this. Through the
use of the application, the amusement park guests will free up time which could be
utilized for the creation of more emotional and memorable experiences.

Perceived waiting time is an important factor that influences customer satisfaction
with a service. Virtual queuing has the potential to reduce perceived waiting time by
filling the waiting time with distractions (Section 3.4.1). However, it can be argued
whether lowering perceived waiting time is an important benefit with the Virtual
queuing service. The aim of the service is not to increase customer satisfaction by
making the perceived waiting time as low as possible, but rather to make the actual
waiting time pleasurable. The customer’s satisfaction with Liseberg when using the
Virtual queuing service, is likely not a result of the perceived waiting time being
lowered, but rather that it enables them to engage in meaningful activities while
waiting.

The developedVirtual queuing service is also interesting to discuss in relation to Nor-
man’s principles of waiting times (Section 3.4.1). In relation to the current system
of Express pass at Liseberg, it is possible to argue that the newly developed solution
covers or fulfills several of the principles to a larger extent. The Virtual queuing
concept aims to eliminate confusion by providing additional feedback and expla-
nation, regarding the virtual queue and other relevant information. The principle
of keeping people occupied might be the one most affected, since the new solution
allows the guest to fill their time with valuable activities, resulting in a feeling of
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shorter waiting time. In the development of the new solution, it was also put much
effort into creating a service experienced as fair, which is one of Norman’s princi-
ples. It could be argued that the solution is improved in this sense, as it aims to be
accessible to an extended amount of guests. However, the actual experience of the
fairness of the service should be further evaluated in the context of an amusement
park. The principle of having an appropriate waiting time is also touched upon, as
the research showed that guests are more willing to wait longer times in a virtual
queue than in a physical queue. However, this principle is hard to evaluate towards
the current system, since that is built upon previously booked time slots and not
includes the perception of waiting in a line. The other four principles of waiting
time were not considered to have a significant importance or were not affected by
the newly developed solution.

The Virtual queuing service can also be discussed in relation to previous research
presented in Section 3.5. Niels (2017) suggests that the amusement park needs to
use realistic data when allocating virtual queue spots to attractions. Fortunately,
Virtual queuing is able to use information acquired from the previous Express Pass
system to decide the number of spots available. Lemaster (2015) found that the
adoption rates for virtual queuing systems were low in several amusement parks
due to increased costs and lack of knowledge about the services’ existence. These
findings are aligned with the results of the research in this project. He also sug-
gests that a lack of time flexibility was an issue in researched systems. The service
presented in this project tries to solve this problem by introducing time slots and
allowing guests to prolong their waiting time in the event of unexpected delays. If
these improvements are substantial enough to alleviate the issue completely needs
to be evaluated further.

Finally, Virtual queuing provides both benefits and disadvantages compared to the
current Express-Pass system. Express-Pass enables better opportunity to distribute
guests across seasons and weekdays. Days with high guest intensity will have fewer
passes available, which can prompt potential guest to select other days with fewer
guests and more Express-Pass slots. However, the Virtual queuing service was re-
garded as more flexible as it does not require the guest to plan their day of visit and
time slots beforehand. Guests expressed that it can be problematic to book Express-
Passes before going to the park, as the system does not adapt to changes in visiting
time. Virtual queuing supports the guests’ conceptual models to a higher degree
as it provides clear information about when and where the user should utilize the
virtual queue spots. In comparison, Express-Pass requires the guest to personally
remember their booked attractions and time slots.

8.3 Generalizability
The list of recommendations and final design of virtual queuing service can be gen-
eralized, although with various limitations. The research and evaluations were con-
ducted mainly on Swedish participants, living in the local area. This means that
there are likely cultural differences affecting the efficiency of the recommendations
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and virtual queuing service, were they to be used in other amusement parks. Fur-
thermore, the virtual queuing service is developed in close relation to the existing
operations at Liseberg. Other amusement parks likely have other processes in place,
a different amount of people visiting, and additional physical limitations. It is im-
portant to acknowledge these differences when using the results of this thesis to
develop a new virtual queuing service in another amusement park.

Virtual queuing services can be beneficial in other domains with queuing problems.
However, using the requirements in other domains can prove problematic since they
promote considerations of users’ hedonic experiences. It is highly likely that the
motivations and values of users present at amusement parks are different than those
in other domains. Consequently, the recommendations should be used cautiously.

8.4 Future Work
Both parts of the results can be developed further in future studies. The require-
ments should be extended and improved by considering data from additional amuse-
ment parks, varying in location, guest count and size. The recommendations ability
to guide the design of a virtual queuing service, and the efficiency with which they
do so, should also be analyzed.

The service and its application should be researched and evaluated regarding its
interaction and interplay with supporting processes and other communication chan-
nels. The application should be extended with additional functionality, taking these
processes and channels into account. Using this approach would allow for a more
holistic evaluation of the service, as the current project solely focused on evaluating
the applications usability factors. Furthermore, future studies should research how
virtual queuing services can be efficiently introduced at amusement parks. Specifi-
cally, how to inform guests about the service’s existence and how to communicate
its value proposition. The Virtual queuing service’s impact over time and its effect
on customer satisfaction in general, and queuing experience in particular, should
also be evaluated. Finally, subsequent research and evaluations should consider the
amusement park environment to a greater extent than in this project. The studies
should strive to understand how noise and crowding affect the guest’s interaction
with the service.

Future studies should also evaluate how the choice of platform affects the guest ex-
perience. There are several ways to provide virtual queuing possibilities to guests.
Physical installations and smartphone applications are only two alternatives. These
alternatives, together with other platforms, should be evaluated towards user needs,
budget, and physical allowance. The studies should also compare different plat-
forms’ perceived accessibility, fairness, and flexibility in order to understand how
the choice of platform influences the guests’ appreciation of the service. In addition,
different platform alternatives should be reviewed and studied from an environmen-
tal perspective, looking at the effect of developing, producing and implementing all
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components needed in order to provide a virtual queuing service.

In order for Liseberg to implement the Virtual queuing service, there are several
steps that need to be considered. First, they need to make sure the concept is pos-
sible to integrate with the new smartphone application. A back-end system needs
to be developed in order to manage the virtual queues. They need to establish
the communication between this system, their website, the user accounts, and the
smartphone application. Additional calculations on the quota of virtual queuing
spots and regular line spots should be considered, taking the estimated application
usage into account. Additionally, material and strategies for communication around
the new system need to be developed and marketed to potential guests and employ-
ees. Further, it could be argued that a test release for a limited user group would
be beneficial to identify eventual issues before a wide release.
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Conclusion

The aim of this thesis was to explore queuing experiences at the amusement park
Liseberg, and factors that should be accounted for in the development of a virtual
queuing service. The research question that was developed and answered in the
project was:

"What factors are important to consider when designing a virtual queuing service in
order to improve the user experience of queuing at an amusement park?"

The research question has been investigated using multiple design activities in a
design process. Overall, the process has followed the Double diamond model, but
has also incorporated elements of Goal-directed design. Initially, the current state
of the domain and previous research was explored with a Literature review, Bench-
marking study and an examination of previously collected data from Liseberg. The
needs, motivations and processes of Liseberg’s guests, management and employees
were then researched using Interviews. The results were modeled with User journey
maps and a Service blueprint. Performing these activities resulted in insights into
the limitations and opportunities related to improving the queuing experience at an
amusement park. Backed by the insights, two brainstorming sessions were held and
their results evaluated. Virtual queuing, a service where Liseberg’s guests can stand
in line without being physically present in a queue, was selected as the most promis-
ing concept. The project was also delimited to focus on a smartphone application.
The concept was developed further through iterations of Sketching and Prototyping.
In order to ensure that the service was in line with user needs, two user tests were
conducted. One outside the amusement park context, where participants tested
the prototype of the mobile application individually, and one at Liseberg where the
prototype was tested in a group setting. Insights from the user tests were then
incorporated in the final version of the service.

The process produced two types of results; a set of recommendations that highlight
factors to consider when designing a virtual queuing service for amusement parks,
and a prototype of a virtual queuing service to be available at Liseberg. The recom-
mendations address both how to perform an effective design process in the domain,
as well as elements critical to include in a compelling virtual queuing service.

This thesis contributes to the field of interaction design by presenting a process and
two types of results that can be used as a foundation when developing a similar
service in the future.
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Initial concepts

Visit planning service
This concept aims to address the problem area of the uneven distribution of guests
across seasons, that leads to long waiting times during peak season. Also, it aims
to address the lack of information accessible to guests, which hinder guests from
making informed decisions regarding their visit. The concept includes a mobile
application, helping the guests to plan their visit based on smart guest and waiting
line estimations. With this concept, guests can schedule their day at Liseberg, which
feeds data into the system, enabling better estimations and better suggestions to
guests.

The interactive attraction
This concept aims to target the found problems regarding negative emotions while
waiting in lines to attractions. The idea is to create a service, either a mobile
application, a website or a form of installation that allows visitors to interact with the
attraction itself, and the people riding it. The concept creates a pleasant distraction
that influence the perceived waiting time for the guests. Also, it has the potential to
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be designed as a social facilitator that guests can experience together. In the figure
?? one example of this is sketched, where the guests can interact with the Kållerado
attraction and shoot water during other guests rides.

AR Game
The concept Augmented reality game target the problem with the uneven distribu-
tion of guests across attractions inside the park. This concept, which is a game, aims
to give guests a new fun experience at Liseberg while at the same time distribute
guests inside the park, with different incentives inside the game. As an example,
points to be collected in the game could be distributed across the park to guide
guests to ride attractions with less waiting time.
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Data aggregation tool
This concept is based on collecting more data and develop a tool for employees at
Liseberg, where they can monitor the data and create a process of working more
data driven. Such a system could include visitor information, history, predictions
and a decision-making support system through collection of internal and external
data. As of today, Liseberg do not collect much data regarding queuing times for
different attractions, hence can not make smart predictions or estimations. More-
over, they do not communicate this information to a large extent, which could be
beneficial to Lisebergs guests.
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Lisebergskaninen 2.0
One of the key insights from research was that visitors lack information they can use
to make decisions in regards to their queuing experience. The concept Lisebergska-
ninen 2.0 aimed to solve this problem by introducing a digital tool, a chatbot, that
helps visitors to plan their visit and gather relevant knowledge. Visitors can use the
tool before their visit to research Liseberg and its content, and during the visit as a
guide that helps them get the best experience.
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